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As part of Registration Review, the Pesticide-Re-evaluation Division (PRD) of OPP has
requested that the Health Effects Division (HED) conduct a final occupational and residential
exposure assessment to estimate the risk to human health that will result from the currently
registered uses of tetrachlorvinphos (TCVP). In 2016, a final occupational and residential
exposure (ORE) assessment of TCVP exposures’ was conducted. Since then, additional data
addressing the registered pet collar uses of TCVP have been submitted to the Agency and
reviewed. The following updates have been included in this current assessment:

e The residential post-application exposure assessment for pet collars has been updated to
reflect incorporation of additional pet collar specific TCVP transferable residue and
formulation type (i.e., liquid/solid) data that were submitted since the last ORE.

e Since a determination has not yet been made regarding the degree of uncertainty related
to potential neurodevelopmental effects associated with exposure to organophosphates,
like TCVP, the dietary, residential, non-occupational, and occupational risk estimates
have been presented both assuming that the 10X Food Quality Protection Act (FQPA)
safety factor/a database uncertainty factor has been retained and assuming that the 10X
FQPA safety factor has been reduced to 1X.

It is HED policy to use the best available data to assess exposure . Several sources of generic
data were used in this assessment as surrogate data in the absence of chemical-specific data,
including the Pesticide Handlers Exposure Database Version 1.1 (PHED 1.1); the Agricultural
Handler Exposure Task Force (AHETF) database; the Residential SOPs (Treated Pets); as well
as a TCVP dust/powder applicator exposure study (MRID 45519601), a mixer/loader/applicator
wettable powder study (MRID 42622301), and a TCVP dust and pump spray study (MRID
45485501). Some of these data are proprietary, and subject to the data protection provisions of
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).

Data were also used from a literature study using TCVP pet collars, Davis, M. et. al., Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). This study, herein referred to as the “Davis study,” underwent review by the
Human Studies Review Board (HSRB) on January 12 -13, 2016.

Note: This memorandum was originally reviewed by the Exposure Science Advisory
Committee (ExpoSAC) on December 1, 2016.

L'W. Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration Review. 12/21/2016.
D436833.
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1.0 Executive Summary

TCVP [(Z)-2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl phosphate] is a member of the
organophosphate (OP) class of pesticides. TCVP is used as a direct animal treatment to livestock
(i.e., cattle, horses, poultry and swine) and their premises, in kennels, outdoors as a perimeter
treatment, and as a flea treatment on cats and dogs.

In 2016, a final occupational and residential (ORE) assessment of TCVP exposures was
conducted?. Since then, additional data addressing the registered pet collar uses of TCVP have
been submitted to the Agency and reviewed. The following updates haye been included in this
current assessment:

e The residential post-application exposure assesgment for pet collars has been updated to
reflect incorporation of additional pet collar specific TCVP transferable residue (MRID
50881801%) and formulation type data (i.e:, dust torsion study, MRID 50931601%) that
were submitted since the last ORE.

e Since a determination has not yet been made regarding the degree of uncertainty related
to potential neurodevelopmental effects associated with exposure to organophosphates,
like TCVP, the dietary, residential, non-occupational, and occupational risk estimates
have been presented both assuming that the 10X Food Quality Protection Act (FQPA)
safety factor/a database uncertainty factor has been retained and assuming that the 10X
FQPA safety factor has been reduced to 1X.

Exposure and Use Profile

Occupational handler exposures are anticipated from the use of TCVP in livestock, as an outdoor
perimeter treatment, and on pets. The TCVP livestock and perimeter treatment uses are
formulated as follows: dusts (D), emulsifiable concentrates (EC), feed through (solid and liquid
food additives), feed blocks, and wettable powders (WP). The personal protective equipment
(PPE) required for occupational use of TCVP vary by formulation and application/equipment
type. For feed through (solid and liquid food additives) and feed blocks, occupational handlers
are required to wear baseline clothing (i e., long sleeved shirt, long pants, shoes and socks) and
gloves. For all other end-use labels with livestock and outdoor perimeter uses, required PPE can
vary dependent on the application/equipment type and range from baseline clothing and gloves,
to the addition of coveralls, or respiratory protection. Occupational handler exposures are also
expected from use of TCVP on pets by veterinarians, veterinary assistants, and groomers. The
pet use formulations include collars, dusts/powders, and pump and trigger sprays. All but one of
the TCVP pet product labels do not require PPE (i.e., EPA Reg No. 47000-123 which requires
double layer clothing, gloves and dust mist respirator) as these are intended for residential sale as
well as for occupational use. A summary of all TCVP occupational use sites and application
rates is presented in Appendix A.

Occupational post-application exposures are not anticipated for TCVP based on the manner in
which it is applied. Further, restricted entry intervals (REIs) are not included on TCVP product

2 'W. Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration Review.
12/21/2016. D436833.

3 MRID 50881801. D453149.

4+ MRID 50931601. D454190. Submitted in response to GDCI-083702-1791.
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labeling as the registered uses (i.e., livestock or other animals, or in or around animal premises)
are not covered by the Worker Protection Standard (WPS).

Residential handler and post-application exposures are anticipated from the use of TCVP pet
products.

Hazard

For TCVP, acetyl cholinesterase (AChE) inhibition is the most sensitive endpoint in the
toxicology database in multiple species, durations, lifestages, and routes; After repeated dosing
at the same dose level, the degree of inhibition comes into equilibrium with the production of
new, uninhibited enzyme. OP AChE studies of 2-3 weeks generally show the same degree of
inhibition as those of longer duration (i.e., up to 2 years of exposure). Therefore, a steady state
assessment based on 21 days of exposure may be conducted in place of the traditional chronic or
long-term assessments. The steady state point of departure is protective of any exposure
duration longer than 21-days, including chronic exposure, since cholinesterase inhibition does
not increase after reaching maximum inhibition or steady state.

No quantification of dermal non-cancer risk is required for TCVP since there were: (1) no
treatment related effects (no clinical signs) at doses up to and including the limit dose of 1000
mg/kg/day in the dermal toxicity study; (2) both red blood cell (RBC) and brain cholinesterase
activity were assessed in the dermal study and neither compartment was affected at the limit
dose; (3) no quantitative susceptibility was observed for juvenile or gestational lifestages in the
developmental, reproductive, or comparative cholinesterase study (CCA) toxicity studies. High
quality AChE data for the other routes are available and allow for route specific evaluation.
RBC ACHE inhibition was observed in both sexes in the inhalation study (brain AChE was not
assessed).

TCVP is classified as a Group C possible human carcinogen (based on statistically significant
increases in combined hepatocellular adenoma/carcinoma in female mice) with a linear low-dose
approach for quantification of risk using the oral slope factor (Q1*) of 1.83 x 10~ (mg/kg/day)™.
Whereas parent compound TCVP is the residue of concern for AChE inhibition, TCVP plus
metabolites containing the 2 4.5 trichlorobenzene moiety are the residues of concern for cancer
assessment. For purposes of calculating dermal doses for cancer assessment, a dermal
absorption factor of 9.6% was used based on a dermal penetration study in rats.

Uncertainty Factors

Since a determination has not yet been made regarding the degree of uncertainty related to
potential neurodevelopmental effects associated with exposure to organophosphates, like TCVP,
the dietary, residential, non-occupational, and occupational risk estimates have been presented
both assuming that the 10X Food Quality Protection Act (FQPA) safety factor/a database
uncertainty factor has been retained and assuming that the 10X FQPA safety factor has been
reduced to 1X.

The interspecies extrapolation factor for the inhalation route has been reduced from 10X to 3X
because the reference concentration (RfC) methodology for inhalation has been used to
determine a human equivalent concentration (HEC) and takes into consideration the
pharmacokinetic differences between animals and humans.
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Residential Exposure and Risk

Residential exposures (handler and post-application) are anticipated from the use of TCVP pet
products. Residential TCVP handler exposures are anticipated to be short-term (1 to 30 days)
and post-application exposures are anticipated to be short- (1 to 30 days), intermediate-term (1 to
6 months), and long-term (>6 months — for pet collar scenarios only) in duration. However,
because of the steady state AChE inhibition exhibited by the OPs, steady state exposures (21
days and longer) were assessed and presented for residential exposures to TCVP pet products.
Residential handler and post-application non-cancer dermal risks for all TCVP pet products have
not been quantitatively assessed due to the finding of no dermal hazard for TCVP. Dermal doses
have been calculated for estimation of cancer risks for adults only,

Residential Handler

Pet Collars: The residential handler assessment for the TC VP pet collars was performed
assuming pet collars are a combination of liquid and dust formulations, assuming a 99.62%
liquid/0.38% dust ratio based on a TCVP chemical-specific torsion study. No non-cancer
steady-state inhalation risk estimates of concern were identified for residential handlers for pet
collars. Inhalation MOEs range from 240,000 to 1,200,000 (LOC =300, if the FQPA SF is
retained at 10X and 30, if the FQPA SF is reduced to 1X). Residential handler estimated cancer
risks (combined dermal and inhalation) for TCVP pet collars assuming a 99.62% liquid/0.38%
dust formulation ratio are all 107

Dust/Powder and Pump/Trigger Spray: No non-cancer steady state inhalation risk estimates of
concern were identified for residential handlers for the TCVP pet dust/powder and pump/trigger
spray formulations. Inhalation MOEs range from 3,200 to 160,000 (LOC = 300, if the FQPA SF
is retained at 10X and 30, if the FOPA SF is reduced to 1X). Residential handler estimated
cancer risks (combined dermal and inhalation) for TCVP dusts/powders range from 10 to 107,
and for pump/trigger sprays range from 10 to 10,

Residential Post-application

Since there 1s no non-cancer dermal hazard for TCVP and post-application inhalation exposures
to treated pets are negligible, a quantitative non-cancer post-application exposure assessment was
not performed for adults; there are no residential non-cancer risk estimates of concern for adults
contacting pets treated with TC VP products.

Pet Collars: The post-application assessment for the TCVP pet collars was performed assuming
pet collars are a combination of liquid and dust formulations, assuming a 99.62% liquid/0.38%
dust ratio based on a TCVP chemical-specific torsion study. In addition, HED has used both a
literature study (i.e., the Davis study) and a TCVP pet collar residue transfer study (MRID
50881801) for assessment of non-cancer residential post-application risks following contact with
pets treated with TCVP pet collars. Assuming a 99.62% liquid/0.38% dust formulation ratio and
using the fraction transferred value derived from the Davis study, the residential steady-state
non-cancer incidental oral MOEs for children (1 to <2 years old) exposed to pets treated with
TCVP pet collars ranged from 120 to 950 (LOC = 1000, if the FQPA SF is retained at 10X and
100, if the FQPA SF is reduced to 1X). Assuming a 99.62% liquid/0.38% dust formulation ratio
and using the fraction transferred value derived from MRID 50881801, the residential steady-
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state non-cancer incidental oral MOEs for children (1 to <2 years old) exposed to pets treated
with TCVP pet collars ranged from 270 to 2,200 (LOC = 1000, if the FQPA SF is retained at
10X and 100, if the FQPA SF is reduced to 1X). Assuming a 99.62% liquid/0.38% dust
formulation ratio and using the fraction transferred value derived from the Davis study,
residential post-application cancer (adult only) risk estimates for TCVP pet collars range from
10 to 10°. Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from MRID 50881801, residential post-application cancer (adult only)
risk estimates for TCVP pet collars range from 107 to 107

Dust/Powder and Pump/Trigger Spray: Residential steady state non-cancer.incidental oral
MOE:s for children (1 to <2 years old) exposed to pets treated with TCVP dust/powders range
from 98 to 640. Residential steady state non-cancer incidental oral MOEs for children (1 to <2
years old) exposed to pets treated with TCVP pump/trigger spray products range from 1,600 to
15,000 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is reduced to
1X). Residential post-application cancer (adult only) risks estimated for TCVP dust/powder
products range from 107 to 107, and for TCVP pump/trigger sprays are all 10”7,

A quantitative residential post-application inhalation exposure assessment was not performed as
inhalation exposure is expected to be negligible from applications to pets.

Spray Drift
A quantitative spray drift assessment was not conducted because the use of TCVP for direct

animal treatment to livestock and their premises, in kennels, outdoors as a perimeter treatment,
and as a flea treatment on cats and dogs are either 1) not applied via aircraft, groundboom, or
airblast equipment or 2) for applications to poultry buildings with groundboom equipment, the
use is indoors and not anticipated to be a significant source of spray drift.

Occupational Exposure and Risk

Steady state non-cancer and cancer exposures and risks were calculated for occupational
handlers of TCVP. In order to determine what level of personal protection is required to
alleviate risk concerns and to ascertain if label modifications are needed, steady state exposure
and rigk estimates were calculated for oceupational handlers of TCVP for a variety of exposure
scenarios at differing levels of personal protection including engineering controls.

There is a total of 172 occupational handler exposure scenarios assessed. Assuming a LOC of
300 (i.e., the UFps is retained at 10X), the majority (142) are not of concern (i.e., steady state
inhalation MOEs are > 300} with currently required personal protective equipment (PPE) (i.e.,
respiratory protection). Of the remaining 30 handler exposure scenarios, 19 are not of concern
with consideration of increasing levels of respiratory protection. However, 11 occupational
handler exposure scenarios result in estimated risks of concern despite the addition of respiratory
protection or engineering controls. Assuming a LOC of 30 (i.e., the UFpg is reduced to 1X), the
majority (163) are not of concern (i.e., steady state inhalation MOEs are > 30) with currently
required personal protective equipment (PPE) (i.e., respiratory protection). Of the remaining 9
handler exposure scenarios, 6 are not of concern with consideration of increasing levels of
respiratory protection. However, 3 occupational handler exposure scenarios result in estimated
risks of concern despite the addition of respiratory protection or engineering controls.
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Occupational cancer risks (combined dermal and inhalation)} were estimated for both
private/farmer and contract/commercial handlers. Cancer risks, with currently required PPE,
range from 1071 to 10~ for private/farmer handlers and from 1071° to 10 for
contract/commercial handlers with currently required PPE.

Occupational post-application exposures are not anticipated for TCVP as the majority of use
sites are not to foliar surfaces (e.g., poultry house, livestock or pet treatments are not considered
foliar applications). The use of TCVP outdoors as a perimeter treatment is not expected to result
in occupational post-application exposure as reentry activities related to grop production (e.g.,
scouting, harvesting) are not anticipated for this use pattern,

Human Studies Review

This risk assessment relies in part on data from studies in which human subjects werg
intentionally exposed to a pesticide or other chemical. These data, which include studies from
PHED 1.1; the AHETF database; the Residential SOPs (Treated Pets); as well as a TCVP
dust/powder applicator exposure study (MRID 45519601), a mixer/loader/applicator wettable
powder study (MRID 42622301) and TCVP dust and pump spray study (MRID 45485501) are
(1) subject to ethics review pursuant to 40 CER 26, (2) have received the review necessary for
consideration in this assessment, and (3) are compliant with applicable ethics requirements. For
certain studies, the ethics review may have included review by the Human Studies Review Board
(HSRB). Descriptions of data sources, as well as guidance on their use, can be found at the
agency website’.

Data were also used from a literature study using TCVP pet collars, Davis, M. et. al., Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). On January 12-13 the EPA HSRB met to address the scientific and ethical
charge questions related to Davis study. The HSRB concluded that, “the research is
scientifically sound and, if used appropriately, the pet fur transferable residue data from the
rubbing protocol used in the study can provide useful information for evaluating potential
exposures of adults and children from contact with dogs treated with tetrachlorvinphos
containing pet collars.”®

2.0 Risk Assessment Conclusions and Recommendations
2.1 Summary of Risk Estimates

Residential Handler

3 hittps://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data
and https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-
exposure

6 Letter from Liza Dawson, PhD, Chair of the EPA HSRB to Thomas Burke, PhD, MPH, EPA Science Advisor.
Subject: January 12-13, 2016 EPA Human Studies Review Board Meeting Report. March 30, 2016.
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Pet Collars: No non-cancer steady-state inhalation risk estimates of concern were identified for
residential handlers for pet collars assuming a 99.62% liquid/0.38% dust formulation ratio.
Inhalation MOEs range from 240,000 to 1,200,000 (LOC = 300, if the FQPA SF is retained at
10X and 30, if the FQPA SF 1s reduced to 1X). Residential handler cancer risks estimated for
TCVP pet collars assuming a 99.62% liquid/0.38% dust formulation ratio are all 107,

Dust/Powder and Pump/Trigger Spray: No non-cancer steady state inhalation risk estimates of
concern were identified for residential handlers for the TCVP pet dust/powder pump/trigger
spray formulations. Inhalation MOEs range from 3,200 to 160,000. (LOC = 300, if the FQPA
SF 1s retained at 10X and 30, if the FQPA SF is reduced to 1X). Residential handler estimated
cancer risks (combined dermal and inhalation) for TCVP dusts/powders range from 10 to 107,
and for pump/trigger sprays range from 10 to 10,

Residential Post-application

Since there is no non-cancer dermal hazard for TCVP and post-application inhalation exposures
to treated pets are negligible, a quantitative non-canger post-application exposure gssessment was
not performed for adults; there are no residential non-cancer risk estimates of concern for adults
contacting pets treated with TCVP products.

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from the Davis study, the residential steady-state non-cancer incidental
oral MOE:s for children (1 to <2 years old) exposed to pets treated with TCVP pet collars ranged
from 120 to 950 (LOC = 1000, if the FQPA 58F 1s retained at 10X and 100, if the FQPA SF is
reduced to 1X). Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from MRID 50881801, the residential steady-state non-cancer
incidental oral MOEs for children (1 to <2 years old) exposed to pets treated with TCVP pet
collars ranged from 270 to 2,200 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the
FQPA SF is reduced to 1X}. Assuming a 99.62% liquid/0.38% dust formulation ratio and using
the fraction transferred value derived from the Davis study, residential post-application cancer
(adult only) tisk estimates for TCVP pet collars range from 107 to 10°. Assuming a 99.62%
liquid/0.38% dust formulation ratio and using the fraction transferred value derived from MRID
50881801, residential post-application cancer (adult only) risk estimates for TCVP pet collars
range from 107 to 1076,

Dust/Powder and Pump/Trigger Spray: Residential steady state non-cancer incidental oral
MOE:s for children (1 to <2 years old) exposed to pets treated with TCVP dust/powders range
from 98 to 640 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is
reduced to 1X). Residential steady state non-cancer incidental oral MOEs for children (1 to <2
years old) exposed to pets treated with TCVP pump/trigger spray products range from 1,600 to
15,000 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is reduced to
1X). Residential post-application cancer (adult only) risks estimated for TCVP dust/powder
products range from 107 to 10°°, and for TCVP pump/trigger sprays are all 107

Occupational
There is a total of 172 occupational handler exposure scenarios assessed. Assuming a LOC of

300 (1.e., the UFpg is retained at 10X), the majority (142) are not of concern (i.e., steady state
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inhalation MOEs are > 300) with currently required personal protective equipment (PPE) (i.e.,
respiratory protection). Of the remaining 30 handler exposure scenarios, 19 are not of concern
with consideration of increasing levels of respiratory protection. However, 11 occupational
handler exposure scenarios result in estimated risks of concern despite the addition of respiratory
protection or engineering controls. Assuming a LOC of 30 (i.e., the UFpg is reduced to 1X), the
majority (163) are not of concern (i.e., steady state inhalation MOEs are > 30) with currently
required personal protective equipment (PPE) (i.e., respiratory protection). Of the remaining 9
handler exposure scenarios, 6 are not of concern with consideration of increasing levels of
respiratory protection. However, 3 occupational handler exposure scenarios result in estimated
risks of concern despite the addition of respiratory protection or engineering controls.
Occupational cancer risks were estimated for both private/farmer and contract/commercial
handlers. Cancer risks, with currently require PPE, range from 107" to 10 for private/farmer
handlers and from 107'% to 10" for contract/commercial handlers.

3.0 Hazard Characterization and Dose-Response Assessment
Acute Toxicity

In acute lethality studies, TCVP has low acute toxicity by the oral, dermal, and inhalation routes
of exposure. It is a slight dermal irritant, a moderate eye irritant, and a dermal sensitizer.

Table 3.1. Acute Toxicity of Tetrachlorvinphos Technical
Guideline , ‘ . Toxicity
No. Study Type MRID No. Results Catiory
870.1100 | Acute Oral — Rat 41222504 | LDso = 1480 mg/kg (M): 465-965 mg/kg (F) il
870.1200 | Acute Dermal — Rabbit 41222505 LDie > 2000 myg/ks I
870.1300 | Acute Inhalation - Rat 00138933 1.C50 > 3.61mg/L v
870.2400 | 2cute Eye Imifation - 41222506 | Moderate i
Rabbit
Acute Dermal Trritation . .
870.2560 - Rabbit 41222507 Slight 1V
. P — 5
870.2600 Skl}fl Sen§1tlzatlon 41377902, Sensitizer N/A
) Guinea Pig 42981001
Acute Delayed No clinical signs of neurotoxicity observed N/A
870.6100 Neurotoxicity 41902901 (NTE not measured)

Toxicological Points of Departiire (PODs) Used for Risk Assessment

Incidental Oral, Steady State: The steady state incidental oral POD (2.8 mg/kg/day) was
selected from an acute dose CCA study (MRID 448773401a) in juvenile rats. A BMDLo (or the
lower confidence bound on the BMD 1o which is the estimated dose where ChE is inhibited by
10% compared to background) of 2.8 mg/kg/day associated with RBC cholinesterase inhibition
in male and female post-natal day (PND) 11 and 21 rats was selected as a suitable POD for the
steady state incidental oral exposure scenario. The duration of this study is considered
appropriate for this exposure scenario since AChE data across the TCVP database demonstrate
that there is no progression of AChE inhibition over exposure duration, and steady state
inhibition occurs essentially after a single dose.
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Inhalation, Steady State: The steady state inhalation POD was selected from a 4-week inhalation
toxicity study (MRID 48803501} in rats, based on an increase in RBC cholinesterase inhibition
in both sexes. Males had slightly lower modeled values (BMDL1o of 0.022 mg/L: BMD1¢ of
0.12 mg/L). The duration of this study is considered appropriate for the steady state exposure
scenario since steady state occurs within 21 days, as demonstrated for other OPs, and a longer-
term exposure would not be expected to result in a lower POD. The methods and dosimetry
equations described in the agency’s reference concentration (RfC) guidance are suited for
calculating human equivalent concentrations (HECs) based on the inhalation toxicity POD
obtained in rats exposed for 6 hr/day for an average of 5.5 days/week. The regional deposited
dose ratio (RDDR), which accounts for the particulate diameter (mass median aerodynamic
diameter [MMADY] and geometric standard deviation [GSD] of aervsols) can be used to estimate
the different dose fractions deposited along the respiratory tract surface areas. Thus, the RDDR
can be used to adjust an observed inhalation particulate exposure of an animal to the predicted
inhalation exposure for a human. For the subchronic inhalation toxicity study with TCVP, an
RDDR of 2.525 was estimated based on extrarespiratory effects (RBC cholinesterase inhibition)
in Sprague Dawley rats (bodyweight = 267g). The MMAD and GSD of 2.57 and 3.785 um,
respectively, at 0.05 mg/L. were used to derive the RDDR.

The HECs are summarized in Table 3.2, as well as human equivalent doses (HEDs) calculated
for residential and occupational handler scenarios. The standard interspecies extrapolation
uncertainty factor can be reduced from 10X to 3X due to the HEC calculation accounting for
pharmacokinetic (not pharmacodynamic) interspecies differences. The intraspecies uncertainty
factor remains at 10X,

Tahle 3.2. Summary of HEC/HED Values for TUVE,

Sconario Tox Duration Adjustinent
Dy Week my/kg/day

Occupational Handler 0. 042 41, 663 3.94

Residential Handler N,A I\,A 0.056 55.550 1.31
Bystander 0,25 0.714 0.010 9.920 N/A
a.  HEC = human-cquivalent conceniration; HED = human-equivalent dose.
Occupational Handler HEC = rat POD.(0,022 mg/L) x daily duration adjustment (6/8 or 0.75) x weekly
daily duration adjustment (5/5 or 1)x KDDR (2.525).
Residential Handler HEC = rat POD(0.022 mg/L) X RDDR (2.523).
Residential Bystander HEC = rat POD (0.022 mg/L) % daily duration adjustment (6/24 or 0.25) x weekly
daily duration adjustment (5/7 or 0.714) x RDDR (2.525).
b. HED =HEC » human-spgcific conversion factor (11.8 L/hr-kg BW) x daily duration (8 hr for occupational
and 2 hr for residential),

Dermal, Steady State: No quantification of dermal non-cancer risk is required for TCVP since
there were: (1) no treatment related effects (no clinical signs) at doses up to and including the
limit dose of 1000 mg/kg/day in the dermal toxicity study; (2) both RBC and brain cholinesterase
activity were assessed in the dermal study and neither compartment was affected at the limit
dose; and (3) no quantitative susceptibility was observed for juvenile or gestational lifestages in
the developmental, reproductive, or CCA toxicity studies.

Cancer Classification: TCVP is classified as a Group C, possible human carcinogen, based on
statistically significant increases in combined hepatocellular adenoma/carcinoma (primarily
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carcinomas) in the female B6C3F1 mouse, suggestive evidence of thyroid c-cell adenomas, and
adrenal pheochromocytomas in the rat, as well as mutagenicity concerns. Following a
reassessment of the mutagenicity data available on TCVP, it was determined that the relevance
of the mutagenic findings to the tumorigenic response seen in female mice cannot be established.
Therefore, a follow-up mouse micronucleus assay (OPPTS Harmonized Guideline 870.5395) is
required for TCVP. Additionally, a study that investigates possible genotoxic activity in the
target organ (liver) is required. This study should examine DNA damage potential (Comet assay,
DNA adduct formation, or any other DNA target)’. A cancer potency factor (Q1 *) of 1.83 x 107
(mg/kg/day)! was estimated using the Weibull 83 time-to-tumor model. A 3/4 body weight
scaling factor was used to convert from mouse to human equivalents. Following the submission
and review of the required assays, the need for an updated cancer assessment will be determined.

Uncertainty Factors

Since a determination has not yet been made regarding the degree of uncertainty related to
potential neurodevelopmental effects associated with exposure to organophosphates, like TCVP,
the dietary, residential, non-occupational, and occupational risk estimates have been presented
both assuming that the 10X Food Quality Protection Act (EQPA) safety factor/a database
uncertainty factor has been retained and assuming that the 10X FQPA safety factor has been
reduced to 1X.

The interspecies extrapolation factor for the inhalation route has been reduced from 10X to 3X
because the reference concentration (RfC) methodology for inhalation has been used to
determine a human equivalent concentration (HEC) and takes into consideration the
pharmacokinetic differences between animals and humans.

Absorption
Despite the determination of the lack of dermal hazard for TCVP, dermal exposures from TCVP

must be quantified for the purpose of cancer risk assessment. Because the cancer assessment is
based on an oral study, a dermal absorption factor (DAF) of 9.6% was used in the route-to-route
extrapolation. The DAF is based on the results of a dermal penetration study in rats. Since the
inhalation POD was based on a route-specific toxicity study, no absorption factor was necessary
to estimate exposure.

Body Weight
For adults, when an endpoint is not sex-specific (i.e., the endpoints are not based on

developmental or fetal effects), a body weight of 80 kg is typically used in risk assessment;
however, in this case, a female-specific body weight of 69 kg was used. While the endpoint of
concern, RBC AChE inhibition, is not sex-specific, the female body weight was used for
pregnant women due to uncertainty in the human dose-response relationship for potential
neurodevelopmental effects. A body weight of 11 kg was assumed for children 1 to <2 years
old.

7 N. McCarroll, 12/21/2016, Tetrachlorovinphos (TCVP): Revisit of Mutagenicity Studies, TXR#0057553, D437226.
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Table 3.3. Summary of Toxicological Doses and Endpoints for TCVP far Use in Dietary and Non-
Occupational Human Health Risk Assessments,

Exposure/ Point of Uncertainty Ll bt Study and Toxicological
Scenario Departure Pactors® Effects

Incidental Oral BMDL1p=2.8 | UF4=10X Residential LOC Repeat dose CCA study
(steady state) mg/kg/day UFu=10X for MOE = 100 or | (MRID 48773401a) - Rat
FQPA SF=1Xor | 1000
10X BMDi = 3.2 mg/kg/day,
based on PND 21 male RBC
ChE inhibition
Dermal (steady No potential hazard via the dermal route, based on the lack of treatment-related effects,
state) including the lack of RBC and brain cholinesterase inhibition following repeat dermal

exposure of rats at dose levels up to 1000 mg/kg/day and guantitative susceptibility was
not observed.

Inhalation (steady BMDL,;=0.022 | UFs=3X Residential LOC mbchronjc Inhalation
state) mg/L (males) UFp=10X for MOE =30 or Toxicity Study (MRID
FQPA SF=1Xor | 300 48803501) — Rat
10X
BMDyo=0.12 mg/L, based
on RBC ChE ishibition in
both sexes
Cancer Classification: A possible human (Group C) carcinogen. Qi* = 1.83 x 107 (mg/kg/day)™
(oral, dermal,
inhalation)

Point of Departure (POD) = A data point or an estimated poait tliat is derived from observed dose-response data and used to mark
the beginning of extrapolation to determine risk associated with lower environmentally reélevant human exposures. NOAEL = no
observed adverse effect level. LOAEL = lowest observed adverse efftct leével., UF = uncertainty factor. UFa = extrapolation
from animal to human (interspecies). UFn = potential variation in sepsitivity ainoiie members of the human population
(intraspecies); MOE = margin of exposure, LOC = level of cotigenii RBC = red blowd cell. BMDL 1= benchmark dose lower
limit for 10% response.

* Since a determination has not yet been made regarding the degige of uncertainty related to potential neurodevelopmental
effects associated with expagiite to organophagphiates, like TCVP, ‘thie dietary, residential, non-occupational, and occupational
risk estimates have been preseritéd hoth assuming that the 10X Food Quality Protection Act (FQPA) safety factor/a database
uncertainty factor has been retainéd and assumiing that the 10X FQPA safety factor has been reduced to 1X.

Table 3.4. Summary of Toxicological Doses and Endpoints for TCVP for Use in Occupational Human Health
Risk Assessments,

Exposul_*e/ Point of Uncertmrfy Levelof Study and Toxicolosical Bifects
Scenario Departure Factors Concern
Dermal No potential hazard via the'dermal route, based on the lack of treatment-related effects, including

(steady state) "} the lack of RBC and brain cholinesterase inhibition following repeat dermal exposure of rats at
dase levels up to 1000 mg/kg/day and quantitative susceptibility was not observed.

Inhalation BMID 15=0.022 UFA=3X Occupational Subchronic Inhalation Toxicity Study
(steady state) | mg/L (males) UFu=10X LOC for MOE (MRID 48803501) - Rat
UFpp=1Xor | =300r 300
10X BMDjp = 0.12 mg/L, based on RBC
ChE inhibition in both sexes
Cancer Classification: A possible human (Group C) carcinogen. Q:* =1.83 x 1073
(oral, dermal, | (mg/kg/day)-!
inhalation)

Point of Departure (POD) = A data point or an estimated point that is derived from observed dose-response data and used to mark
the beginning of extrapolation to determine risk associated with lower environmentally relevant human exposures. NOAEL =no
observed adverse effect level. LOAET = lowest observed adverse effect level. UF = uncertainty factor. UFa = extrapolation
from animal to human (interspecies). UFn = potential variation in sensitivity among members of the human population
(intraspecies); UFps = database uncertainty factor; MOE = margin of exposure. LOC = level of concern. RBC = red blood cell.
BMDLi1o= benchmark dose lower limit for 10% response.
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*Since a determination has not yet been made regarding the degree of uncertainty related to potential neurodevelopmental effects
associated with exposure to organophosphates, like TCVP, the dietary, residential, non-occupational, and occupational risk
estimates have been presented both assuming that the 10X Food Quality Protection Act (FQPA) safety factor/a database uncertainty
factor has been retained and assuming that the 10X FQPA safety factor has been reduced to 1X.

4.0 Use Profile

TCVP is used as a direct animal treatment to livestock (i.e., cattle, horses, poultry and swine) and
their premises, in kennels, outdoors as a perimeter treatment, and as a flea treatment on cats and
dogs. There are 42 registered TCVP end-use products. The TCVP livestock and perimeter
treatment uses are formulated as follows: dusts (D), emulsifiable concentrates (EC), feed through
(solid (granular and pelleted/tableted) and liquid food additives), feed blocks, and wettable
powders (WP). TCVP can be applied by a variety of equipment types including:
backrubber/facerubber; backpack; cup; groundboom; handheld fogger; manually-pressurized
handwand; mechanically-pressurized handwand; open pour (dust and liquid formulations); paint
(atrless sprayer or brush/roller); pet collar; plunger; rotary duster; shaker can; spoon; stationary
fogger; and trigger spray.

The PPE required for occupational use of TCVP varies by formulation type. For feed through
(solid and liquid food additives) and feed blocks, occupational handlers are required to wear
baseline clothing (i.e., long sleeved shirt, long pants; shoes and socks} and gloves. For all other
end-use labels with livestock and outdoor perimeter uses, required PPE can vary dependent on
the application type or equipment and can range from baseline ¢lothing and gloves, to the
addition of coveralls, or respiratory protection.

A summary of all registered TCVP labels and use directions are presented in Appendix A of this
document. Table A.1 presents the livestock uses and Table A .2 presents pet uses.

5.0  Residential Exposure and Risk Estimates

Residential exposures (handler and post-application) are anticipated from the use of TCVP pet
products for dogs and cats including collars, dusts/powders, and pump/trigger sprays. Exposures
are expected for adults who apply TCVP products to their pets and from post-application
exposures for adults and children who may contact previously treated pets.

Residential TCVP handler exposures are anticipated to be short-term (1 to 30 days) and post-
application exposures ate anticipated to be short- (1 to 30 days), intermediate- (1 to 6 months),
and long-term (>6 months — for pet collar scenarios only). However, because of the steady
state AChE inhibition exhibited by the OPs, steady state exposures (typically 21 days and
longer for OPs, but 1 day for tetrachlorvinphos) were assessed and presented for residential
exposures to TCVP pet products.

A risk assessment of all currently registered TCVP pet products was first completed in 2014
(D420283%). In 2015, these risk outcomes were updated during Registration Review (D426984°)

8 W. Britton. Residential Exposure Assessment in Response to the Natural Resources Defense Council Petition to Cancel All Pet
Uses for Tetrachlorvinphos. 11/05/2014. D420283

® W. Britton. Tetrachlorvinphos: OQccupational and Residential Exposure Assessment for Registration Review. 12/21/2015.
D426984.
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to reflect the following changes: (1) the incidental oral and inhalation LOCs increased 10 fold
due to uncertainty in the human dose-response relationship for potential neurodevelopmental
effects, (2) the determination of no dermal hazard from TCVP, and (3) the use of a female-
specific body weight, 69 kg, for assessment of adult exposures instead of the average adult body
weight of 80 kg due to uncertainty for potential neurodevelopmental effects. In 2016, a revised
ORE assessment'® was conducted for Registration Review to incorporate additional changes
including: (1) the reduction of the incidental oral POD from a BMDL 4 of 8.0 mg/kg/day to 2.8
mg/kg/day, (2) the use of the literature study, Davis, M. et. al, Assessing Intermittent Pesticide
Exposure from Flea Control Collars Containing the Organophosphorus Insecticide
Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology. ((2008) 18,
564-57), for assessment of residential post-application risks from exposures.to TCVP pet collars
and (3) an updated pet collar assessment assuming that the TCVP pet collat product exists as a
liquid and solid form concurrently (with varying ratios of liquid to dust!?).

2

Since the 2016 assessment, additional residue transfer data, as well as formulation data, have
been submitted for TCVP pet collars. These data have been incorporated into this revised ORE
assessment. In addition, residential risk estimates have been presented both assuming that the
10X Food Quality Protection Act (FQPA) safety factor/a database uncertainty factor has been
retained and assuming that the 10X FQPA satety factor has been reduced to 1X.

5.1 Residential Handler Exposures

HED uses the term “handlers™ to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct tasks related to applications and that
exposures can vary depending on the specifics of each task. Residential handlers are assumed to
complete all elements of an application without use of any protective equipment.

Residential handler exposures to TCVP pet products may occur via the dermal or inhalation
routes while the product is placed on a cat or dog. Both steady state non-cancer and cancer
residential handler exposure assessments were performed for adult homeowners applying TCVP
pet collars, dusts/powders, and pump/trigger sprays products to cats and dogs. Since there is no
non-cancer dermal hazard for [CVP, the steady state (non-cancer) handler assessment includes
only inhalation exposures. For the cancer assessment, both dermal and inhalation exposures are
assessed.

The exposure data and assumptions that underlie the residential handler non-cancer risk
estimates can be referenced in the 2014 residential assessment and the 2012 Residential SOPs.
The algorithms used to estimate non-cancer exposure and dose for residential handlers can be
found in Appendix B and/or the 2012 Residential SOPs.!?

10 W, Britton et al. Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for Registration Review.
12/21/2016. D436833.

1 See Appendix I for a detailed explanation of the pet collar formulation issue.

21 HYPERLINK "http://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-
procedures-residential -pesticide” |

Page [ PAGE ] of | NUMPAGES ]

ED_005822_00003652-00015



For pet collars, HED has been conducting assessments assuming the active ingredient is present
as both lignid and solid forms concurrently (more detailed explanation provided in Appendix ).
Due to the uncertainty associated with pet collar formulation type, and without chemical-specific
data, HED has assumed a range of ratios to cover the range of potential exposures (e.g., 1/99,
50/50, and 99/1 liquid/dust). This approach was taken for TCVP in the 2016 ORE assessment.
However, since that assessment, a TCVP-specific dust torsion study was submitted and reviewed
(MRID 50931601'%). This study was submitted to address the uncertainty surrounding the ratio
of liquid/dust in the TCVP pet collars. In the study, the weight difference of collar pieces before
and after the torsion tests (which involved mechanical torsion and stress by twisting and pulling
the collar three times) was measured. This weight difference was assumed to represent the
amount of TCVP lost from the collar in the form of dust. Based on the results of this study, it
was determined that 0.38% mass (assumed to be dust) is lost from the collar due to torsional
stress. Therefore, in the current exposure and risk calculations for TCVP pet collars, HED
assumed a liquid/dust ratio of 99.62/0.38.

For assessment of residential handler exposure to TCVP pet collars, the liquid-specitic UE
values (i.e., surrogate data from a spot-on applicator study) from the 2012 Residential SOPs were
used when assuming the TCVP pet collars are a liquid formulation. When assuming the pet
collars are a solid formulation, HED used the best available data, a TCVP dust/powder applicator
exposure study (MRID 45519601).

The liquid formulation spot-on surrogate UE data assumes negligible inhalation exposure;
therefore, only the dust-specific UE data (i.e., 2 TCVP dust/powder applicator exposure study) is
expected to result in the potential for inhalation exposures.

Summary of Residential Handler Non-Cancer Exposure and Risk Estimates

Pet Collars: No non-cancer steady-state inhalation risk estimates of concern were identified for
residential handlers for pet collars assuming a 99.62% liquid/0.38% dust formulation ratio.
Inhalation MOEs range from 240,000 to 1,200,000 (LOC = 300, if the FQPA SF is retained at
10X and 30, if the FQPA SF is reduced to 1X). Residential handler non-cancer risk estimates for
pet collars are presented in Appendix Table C.2.

Dust/Powder and Pump/Trigger Spray: No non-cancer steady state inhalation risk estimates of
concern were identified for residential handlers for the TCVP pet dust/powder pump/trigger
spray formulations." Inhalation MOEs range from 3,200 to 160,000. (LOC = 300, if the FQPA
SF is retained at 10X and 30, if the FQPA SF is reduced to 1X). Residential handler non-cancer
risk estimates for dust/powder and pump/trigger spray products are presented in Appendix Table
C3.

Residential Handler Cancer Exposure and Risk Estimate Equations

Cancer risk estimates were calculated using a linear low-dose extrapolation approach in which a
Lifetime Average Daily Dose (LADD) is first calculated and then compared with a Q1* that has
been calculated for TCVP based on dose response data in the appropriate toxicology study (Q1*

13 MRID 50931601, D454190. Submitted in response to GDCI-083702-1791.
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=1.83 x 107 (mg/kg/day)!). Absorbed average daily dose (ADD) levels were used as the basis
for calculating the LADD values. Dermal and inhalation ADD values were first added together
to obtain combined ADD values. LADD values were then calculated and compared to the Q:* to
obtain cancer risk estimates.

The exposure data and assumptions that underlie the residential handler cancer risk estimates can
be found in the 2014 residential assessment and the 2012 Residential SOPs. The algorithms used

to estimate the LADD and cancer risk for residential handlers can be found in Appendix B.

Summary of Residential Handler Cancer Exposure and Risk Estiniates

Pet Collars: Residential handler cancer risks estimated for TCVP pet collars assuming a 99.62%
liquid/0.38% dust formulation ratio are all 10", Residential handler cancer risk estimates for pet
collars are presented in Appendix Table D.1.

Dust/Powder and Pump/Trigger Spray: Residential handler cancer risks for TCVP
dusts/powders range from 10 to 1077, and for pump/trigger sprays range from 10 to 108,
Residential handler cancer risk estimates for dust/powder and pump/trigger spray products are
presented in Appendix Table D.2.

5.2 Residential Post-application Exposure/Risk Estimates

There is the potential for post-application exposure for individuals exposed as a result of
contacting a cat/dog previously treated with TCV P pet products (dusts/powders, pump/trigger
sprays, pet collars). The quantitative exposure/risk assessment for residential post-application
exposures is based on the following scenario: Post-application incidental oral (hand-to-mouth)
exposure (children 1 to <2 years old only) from contacting cats and dogs treated with TCVP.

Since there is no non-cancer dermal hazard for TCVP, a quantitative non-cancer post-application
dermal exposure assessment was not performed for adults or children. A quantitative residential
post-application inhalation exposure assessment was not performed as mhalation exposure is
expected to be negligible from applications to pets.

The lifestages selected for each post-application scenario (i.e., children 1 to <2 years old) are
based on an analysis provided as an Appendix in the 2012 Residential SOPs'*. While not the
only lifestage potentially exposed for these post-application scenarios, the lifestage that is
included in the quantitative assessment is health protective for the exposures and risk estimates
for any other potentially exposed lifestage.

Residential Non-Cancer Post-Application Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the residential
non-cancer post-application risk assessment. The exposure data and assumptions that underlie
the residential non-cancer post-application risk estimates can be found in the 2016 residential

4 Available: hitp://www.epa. gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide
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assessment and the 2012 Residential SOPs. These assumptions remain the same in this current
assessment except for the incorporation of the formulation chemical-specific data for TCVP pet
collars (discussed above in Section 5.1) and incorporate of additional residue transfer data for
TCVP pet collars (discussed below).

Formulation Type Approach: As was mentioned in Section 5.1, in the current exposure and risk
calculations for TCVP pet collars, HED assumed a liquid/dust ratio of 99.62/0.38. For the
residential post-application exposure assessment, the agency used transler coefficients (dermal
exposures) and the fraction of active ingredient on hands from the transfer coetficent studies
{hand-to-mouth exposures) specific to both liquid and solid formulation types when assessing pet
collar exposures.

Pet Collar Transfer Data: For this current ORE assessnient for Registration Review, HED has
used two TCVP-specific residue transfer studies available for pet collars. The first is a literature
study'” (the Davis study), which was used previously. and the second is a newly submitted
TCVP pet collar residue transfer study (MRID 50931601'°). Both studies are representative of
potential exposure to currently registered TCVP pet collars; however, the Davis study indicates a
greater fraction transfer value than MRID 50931601, but the latter study only had a limited
number of samples (i.e., a total of 9 dogs with only 3 dogs per petting simulation group). Due to
the fact that (1) both available studies are representative of current I'C VP pet collars and have
been considered acceptable for risk assessment, (2) the Davis study provides a more protective
assessment of potential exposure, and (3) in consideration of the limited sample size in MRID
50931601, HED has presented risk estimates utilizing both data sets.

A summary of the residue transfer data that has been considered for assessing exposure to TCVP
pet collars is provided in Appendix J, including considerations related to the use of the Davis
study and summaries of both the Davis study and MRID 50931601.

Davis Study Residue Transfer Factor: For the purpose of non-cancer and cancer post-application
risk assessment, only the results of the pet fur transferable residue collection (petting/rubbing
with'a gloved cotton hand) were used. This collection method is the agency standard for
determining the residues that can transfer from a treated animal to an exposed individual,
referred to as the fraction of application rate (Far) transferred. The petting/rubbing method used
in the study was not conducted based entirely upon the current agency guidance for studies of
this type; however, the method is relevant for the time at which it was conducted, and has been
deemed adequate for risk quantitation. Transferable residue petting/rubbing samples were
collected 1) from the fur of the neck (rubbing over the collar), 2) from the fur of the neck (with
the collar removed), and 3) along the back in the tail region. The Far value was determined by
dividing the sum of the residues measured from the fur over the collar and from the back in the
tail region by the amount of active ingredient in the pet collar (as reported in the Davis study),
4,800 mg. The transferable residue measures from the fur of the neck with the collar removed
was not summed with the other measures since the collection of residues under the collar is
inconsistent with the current guidance for pet fur transfer residue studies which requires petting

1 Davis, M. et. al., dssessing Intermitient Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology. (2008) 18, 564-57). D430707
16 MRID 50931601. D454190. Submitted in response to GDCI-083702-1791.
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to occur over the pet collar assuming that the pet collar is secured in place as directed by product
labeling.

The Far used for non-cancer post-application risk assessment, 0.0040 (0.4%), is based on the
mean residues (12 days) reported from study 2 [where (19 mg + 0.08 mg)/ 4,800 mg = 0.0040].
For the assessment of cancer post-application risks, longer-term residue transfer values were
used to best represent the assumption of 180 days/year exposure for cancer assessment. The Far
used for cancer post-application risk assessment, 0.003 (0.3%), is based on the mean residues
(112 days) reported from study 2 [where 14.3 mg/ 4,800 mg = 0.003].

MRID 50931601 Residue Transfer Factor: Hartz Mountain Corporation submitted a TCVP-
specific residue transfer study for pet collars in 2019 (MRID 50881801). The purpose of the
study was to measure the transferability of the test substance, TCVP, froni the hair of a dog
wearing a TCVP-impregnated collar. Each collar contained 14.55% TCVP (wt/wt). A total of 9
dogs were used in the study, randomly assigned to 3 groups. Dogs in Group | were petted for 5
simulations, dogs in Group 2 received 10 petting simulations, and dogs in Group 3 received 25
petting simulations. Each simulation consisted of three strokes conducted using a mannequin
hand fitted with three cotton gloves. The first stroke was on the right side, the second on the left
side, and the third was along the back line. Percent transferable residues of TCVP were
calculated by taking the ratio of the residues of TCVP observed on the glove to the total amount
of TCVP in the collar at application (calculated as the percent TCVP * initial weight of collar).
This results in percent transfer values ranging from 0.049% to 0.228%. The average percent
transferable residues of TCVP were 0.098% for Group | (5 petting simulations), 0.086% for
Group 2 (10 petting simulations), and 0.167% for Group 3 (25 petting simulations). For the
purpose of non-cancer and cancet post-application risk assessment, only the results from group 3
were used since that group used 25 petting simulations which most closely compares with the
current methodology recommendation, which is 20 petting simulations.

Residential Non-Cancer Post-application Exposure and Risk Equations

The algorithms used to estimate non-cancer exposure and dose for residential post-application
can be found in Appendix B and the 2012 Residential SOPs.

Summary of Residential Post-Application Non-Cancer Exposure and Risk Estimates

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from the Davis study, the residential steady-state non-cancer incidental
oral MOEs for children (1 to <2 years old) exposed to pets treated with TCVP pet collars ranged
from 120 to 950 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is
reduced to 1X). Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from MRID 50881801, the residential steady-state non-cancer
incidental oral MOEs for children (1 to <2 years old) exposed to pets treated with TCVP pet
collars ranged from 270 to 2,200 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the
FQPA SF is reduced to 1X). Residential post-application non-cancer risk estimates for pet
collars are presented in Appendix Table E.3 (using Davis study) and E.4 (using MRID
S0881801).
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Dust/Powder and Pump/Trigger Spray: Residential steady state non-cancer incidental oral
MOE:s for children (1 to <2 years old) exposed to pets treated with TCVP dust/powders range
from 98 to 640 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is
reduced to 1X). Residential steady state non-cancer incidental oral MOEs for children (1 to <2
years old) exposed to pets treated with TCVP pump/trigger spray products range from 1,600 to
15,000 (LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA SF is reduced to
1X). Residential post-application non-cancer risk estimates for dust/powders and pump/trigger
sprays are presented in Appendix Table E.S.

Residential Cancer Post-Application Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the residential
cancer post-application risk assessment. All exposure data and assumptions that underlie the
residential post-application cancer risk estimates can be referenced in the 2014 residential
assessment. Note: For purpose of quantification of estimated TCVP post-application cancer
risks, HED used average percent residue transfer data for all days sampled from chemical-
specific exposure data for all pet formulations assessed.

Residential Cancer Post-application Exposure and Risk Estiinate Equations

As was done for residential handlers, cancer post-application risk estimates for adults were
calculated using a linear low-dose extrapolation approach in which a LADD is first calculated
and then compared with a Q1* that has been calculated tor TCVP based on dose response data in
the appropriate toxicology study (Qi* = 1.83 x 107 {mg/kg/day)y"). The algorithms used to
estimate the LADD and cancer risk for residential post-application exposure can be found in
Appendix B.

It should be noted that in the past, cancer risk assessments have assumed that children are no
more sensitive than adults to carcinogens (i e, no adjustment was made to children's exposure
estimates in calculating a cumulative lifetime exposure). More recently, the agency's
"Guidelines for Carcinogen Risk Assessment” (USEPA, 2005) and “Supplemental Guidance for
Assessing Susceptibility from Early-Life Exposure to Carcinogens” (USEPA, 2005) proposed
age-dependent adjustment factors to be applied to children's exposure. These age-dependent
factors are applied only to carcinogens shown to have a mutagenic mode of action. In general,
most carcinogenic pesticides have not been shown to act through a mutagenic mode of action,
and thus separate assessment of children and adults is not warranted. Any pesticide found to be a
carcinogen acting through a mutagenic mode of action should be dealt with on a case by case
basis, and such an assessment should follow the agency’s 2005 guidance. Once the results of the
newly-required mutagenicity studies have been submitted and reviewed, the need for an updated
cancer assessment will be determined.

Summary of Residential Post-application Cancer Exposure and Risk Estimates

Pet Collars: Assuming a 99.62% liquid/0.38% dust formulation ratio and using the fraction
transferred value derived from the Davis study, residential post-application cancer (adult only)
risk estimates for TCVP pet collars range from 107 to 10°. Assuming a 99.62% liquid/0.38%
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dust formulation ratio and using the fraction transferred value derived from MRID 50881801,
residential post-application cancer (adult only) risk estimates for TCVP pet collars range from
107 to 10°°. Residential post-application cancer risk estimates for pet collars are presented in

Appendix Tables F.1 (using Davis study) and F.2 (using MRID 50881801).

Dust/Powder and Pump/Trigger Spray: Residential post-application cancer (adult only) risks
estimated for TCVP dust/powder products range from 107 to 107, and for TCVP pump/trigger
sprays are all 10”7, Residential post-application cancer risk estimates for dust/powders and
pump/trigger sprays are presented in Appendix Table F.3.

5.3 Residential Risk Estimates for Use in Aggregate Assessment

Tables 5.3.1 and 5.3.2 reflect the residential risk estimates that are recommended for use in the
non-cancer aggregate assessment for TCVP assuming the FQPA SF is retained at 10X and
assuming the FQPA SF is reduced to 1X, respectively. Non-cancer residential scenarios that are
of concern for each level of concern scenario have not been recommended for the aggregate
since they will still be of concern when combined with food and drinking water. Table 5.3.5
reflects the residential risk estimates that are recommended for use in the cancer aggregate
assessment for TCVP.

Table 55.1. Recommendations for the Residential Exposures for the TOVE Adpreaate Astessment assuming the FOPA SE i5
Retained at 10X (Inhalation 1. OC = 300, and Incidental Oral L OC = 1000).

L s Dose (mg/ks/day)’
i e Inhalation Inhalation

Handler Applying
Adult Animal Dust/Powides N/A 0.0004 N/A N/A 3,200 N/A 3,200
Post-appligation
exposure ffom use of
Child (1 to <2 pet collarsign pets N/A N/A 00028 | N/A N/A 1,000 1.000
years old) (using residue transfer
data from MRIB
50881801)°
1 Dose# the hishest dosefor each applicable lifestage of all tesidential scenarios assessed. Total = dermal + inhalation + incidental oral
(where applicable).
2 MOE = the MOESs associdted with the highestiresidential doses. Total = 1 + [(1/Inhalation MOE) + (1/Dermal MOE) + (1/Incidental
D14l MOE)], where applicable;
3 Several different TCVP pet callarsiwere assessed that are registered for use on various sizes of cats and dogs; some of which resulted

in 118k estimates of concern depénding on theipet collar used and the size of animal treated. The dose and MOE presented for children
(1 to <Ziyears old) is the highestiekposure scenario that does not result in a risk of concern and is representative of EPA Reg.#2596-49
used on a ‘tedium sized cat. It should also be noted that all dust/powder products resulted in scenarios of concern for children and all
pump/triggetspiay, products werg ot of concern with exposures higher than most pet collar scenarios.

Table 5.3.2. Recommendations for the Residential Exposures for the TOVE Adpreaate Astessment assuming the FOPA SE i5
Reduced o 1X (Inhalation LOC = 30 and Incidental Oral LOC = 100).

L s Dose (mg/ks/day)’
i e Inhalation Inhalation

Adult Aﬂiﬁﬁ% é%flllgg‘dger N/A 0.0004 N/A N/A 3,200 N/A 3,200
. ) Post-application
Chligrglotl‘é <2 | exposure from use of N/A N/A 0.028 N/A N/A 100 100
years old) dusts/powders on pets’

1 Dose = the highest dose for each applicable lifestage of all residential scenarios assessed. Total = dermal + inhalation + incidental oral
{where applicable).
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2 MOE = the MOEs associated with the highest residential doses. Total = 1 + [(1/Inhalation MOE) + (1/Dermal MOE) + (1/Incidental
Oral MOE)], where applicable.

3 It is noted that if the FQPA SF is reduced to 1X, all post-application scenarios are not of concern except for two related to dust/powder
products.

Table 5.2.5. Recommendations for the Residential Exposures for the TCVP Cancer Aggregate Assessment.

Lifestage Exposure Scenario Dermal LADD (mg/kg/day) Cancer Risk
Post-application exposure from use of pet
Adults collars on pets (using residue transfer data 5.3E-03 9.8E-06
from Davis study)’
1 LADD = the highest lifetime average daily dose for each applicable lifestage of all residentialscenatios assessed.
Cancer Risk Estimate = the risk estimate associated with the highest residential doses.
3 Several different TCVP pet collars were assessed that are registered for use on various sizesiof cats and dogs; some of which resulted

in cancer risk estimates in the 10~ range depending on the pet collar used and the sizgiof animal treated. The LADD and cancer risk
estimate presented is the highest exposure scenario that results in a cancer risk estifnate in the: 10 %range and is representative of EPA
Reg.#2596-84 used on a small sized dog.

6.0  Non-Occupational Spray Drift Exposure and Risk Estimates

A quantitative spray drift assessment was not conducted because the:use of TCVP for direct
animal treatment to livestock and their premises, in kennels, outdoors as a perimeter treatment,
and as a flea treatment on cats and dogs ‘are either 1) not applied via aircraft, groundboom, or
airblast equipment or 2) for applications to poultry buildings with groundboom equipment, the
use is indoors and not anticipated to be a significant source of spray drift.

7.0 Non-Occupational Bystander Post-Application Inhalation Exposure and Risk
Estimates

A quantitative residential post-application inhalation exposure assessment was not performed as
inhalation exposure is expected to be negligible from applications to pets.

8.0  Occupational Exposure and Risk Estimates

Occupational handler risks have been updated herein to reflect the updated ratio of liquid/dust for
the pet collar formulations. All other occupational handler data, assumptions, and algorithms
used for the 2016 ORE assessment remain the same.

8.1 Occupational Handler Exposure/Risk Estimates

HED uses the term handlers to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct job functions or tasks related to
applications and exposures can vary depending on the specifics of each task. Job requirements
(amount of chemical used in each application), the kinds of equipment used, the target being
treated, and the level of protection used by a handler can cause exposure levels to differ in a
manner specific to each application event.

Based on the anticipated use patterns and current labeling, types of equipment and techniques
that can potentially be used, occupational handler exposure is expected from the proposed uses.
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The quantitative exposure/risk assessment developed for occupational handlers is based on the
following scenarios:

Mixer/Loaders:

(1a) Liquid: Groundboom Applications

(1b) Liquid: Paint Applications

(2a) Wettable Powder: Groundboom Applications
(2b) Wettable Powder: Paint Applications

(3a) Dust: Paint Applications

Applicators:

(4) Groundboom Applications

(5) Open Pour Liquid Additive for Feed Through

(6) RTU Pet Collar — 99.6% Liquid/0.38% Dust Ratio Formulation
(7) RTU Dust/Powder — Pets

(8) RTU Pump/Trigger Sprays - Pets

Mixer/Loader/Applicators:

(9a) Liquid: Backpack Sprayer

(9b) Liquid: Manually-Pressurized Handwand

(9¢) Liquid: Mechanically-Pressurized Handgun

(9d) Liquid: Backrubber or Facerubber

(10a) Wettable Powder: Backpack Sprayer

(10b) Wettable Powder: Manually-Pressurized Handwand
(10c) Wettable Powder: Mechanically-Pressurized Handgun
(10d) Wettable Powder: Fogging Equipment (handheld, portable, and stationary)
(10e) Wettable Powder: Rotary Duster

(10f) Wettable Powder: Plunger Duster

{11a) Dust: Self-Treating Dust Bag

(11b) Dust: Shaker Can

(11¢) Dust: Rotary Duster

(11d) Dust; Plunger Duster

(12a) Paint: Brush or Roller

(12b) Paint: Airless Sprayer

(13) Solid Feed Additive for Feed Through: Cup

Occupational Handler Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the occupational
handler risk assessments. Each assumption and factor is detailed below on an individual basis.
Application rate: A summary of all TCVP occupational use sites and application rates is
presented in Appendix A.
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Pet Collar Formulation Assumptions: As was mentioned in the residential sections, in the 2016
ORE assessment for TCVP, the specific ratio liquid:dust in the TCVP pet collars was unknown;
therefore, HED had assumed a range of ratios to cover the range of potential exposures (e.g.,
1/99, 50/50, and 99/1 hiquid/dust). However, as noted in Section 5.1, since the 2016 assessment,
a torsion study was submitted measuring the amount of solids (dust/powder) released from a flea
and tick collar and the active ingredient content of the released solids when the collar is exposed
to mechanical torsion and stress!’. Based on the results of this study, it was determined that
0.38% mass (assumed to be dust) is lost from the collar due to torsional stress. Therefore, in the
current exposure and risk calculations for pet collars, HED assumed a liquid/dust ratio of
99.62/0.38.

Unit Exposures: 1t is the policy of HED to use the best available data to assess handler exposure.
Sources of generic handler data, used as surrogate data in the absence of chemical-specific data,
include PHED 1.1, the AHETF database, the Outdoor Residential Exposure Task Force
(ORETF) database, or other registrant-submitted occupational exposure studies. Some of these
data are proprietary (e.g., AHETF data), and subject to the data protection provisions of FIFRA.
The standard values recommended for use in predicting handler exposure that are used in this
assessment, known as “unit exposures”, are outlined in the “Occupational Pesticide Handler Unit
Exposure Surrogate Reference Table'®”, which, along with additional information on HED
policy on use of surrogate data, including descriptions of the various sources, can be found at the
agency website!.

A single chemical-specific exposure study, Monitoring Exposure of Mixer/Loaders and
Applicators Treating Agricultural Premises with Tetrachlorvinphos (Rabon® 50 WP Insecticide)
in Handheld Wand-Type Sprayers (MRID 42622301}, was used as appropriate (i.e., exposure
scenario 10¢, mix/load and apply WP with mechanically-pressurized handgun) in the most recent
occupational risk assessment for TCVP.2® Per the prior risk assessment, risks for the exposure
scenarig were estimated with use of the chemical-specific exposure data as well as surrogate
PHED data. This exposure study was summarized in the 2015 draft ORE assessment for
Registration Review?!.

The PHED data recommended for the exposure scenario reflects unit exposure values (dermal
and inhalation) that represent an individual conducting all activities, mixing/loading/applying,
for use of the WP product by mechanically pressurized handgun. In contrast, the chemical-
specific exposure study was conducted in a manner which separated out the mixing/loading and
application components of the exposure scenario. Exposure scenario 10c¢ has been assessed, and
estimated risks presented separately, (i.e., mixer/loader and applicator) with use of the chemical-
specific data, and for all activities with use of PHED. When applied, the dermal and inhalation
unit exposures resulting for product application result in risk estimates that are very similar to
risk estimates using the PHED data. Non-cancer and cancer private/farmer and

17 MRID 50931601. D454190.

18 Available: | HYPERLINK "http.//www.epa.gov/opp00001/science/handler-exposure-table.pdf” |

19 Available: | HYPERLINK "http.//www.epa.gov/pesticides/science/handler-exposure-data.html" |

20 J. Dawson. Tetrachlorvinphos: Further Revisions to Occupational Risk Assessment for Uses in the Poultry and Cattle
Production Industries. 3/28/2002. D281972.

21'W. Britton. Tetrachlorvinphos: Occupational and Residential Exposure Assessment for Registration Review. 12/21/2015.
D426984.
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contract/commercial occupational handler risk estimates for exposure scenario 10¢ are presented
separately from the risk summaries for all other occupational handler exposure scenarios in
Appendix G: Table G.2 and Appendix H: Tables H.2 and H.4, respectively.

In some cases, due to the lack of data for an exposure scenario or the unique nature of the
scenario, surrogate exposure data were used as follows:

e Exposure data for the loading/application of dust formulations were used as a surrogate
for the loading/application of wettable powders for rotary and plunger duster applications
(10e, 10f). For exposure scenario 10e, exposure data for plunger dusters were used due
to the lack of data for the rotary duster application method.

e For the assessment of pet collars as a dust formulation, data for applying dusts using a
shaker can were used as a surrogate.

e Unlike more typical exposure scenarios where a RTU paint is only loaded or applied, for
TCVP the paint must be mixed/loaded for the liquid (1b); wettable powder (2b), and dust
(3a) formulations. These exposure scenarios were assessed using the exposure data
appropriate for mixing/loading for each formulation with the exception of dust where WP
formulation was used as a surrogate for dust.

e For TCVP applications to livestock with a dust formulation via shaker can, a RTU
product is not available; therefore, exposures from the mixing/loading of the dust
formulation must be assessed in addition to potential exposure resulting from application
via shaker can. As a result, the exposure data for the loading/application via a RTU
shaker can was used for the assessment of all scenarios relating to the use. The use of
these data results in a more protective assessment than would be if the mixing/loading of
the dust were assessed separately.

e Exposures from the application of feed (salt or mineral) blocks in livestock — typically, 5
— 15 per head of cattle or horses — is assumed to be negligible if gloves are worn when
placing the blocks.  Furthermore, for these products the greater majority of the active
ingredient is contained within the block, thug further reducing the exposure potential.

Area Treated or Amount Handled: The following inputs are consistent with those used in the
most recently conducted ocgupational risk assessment for TCVP and, for those inputs relating to
the poultry industry, are reflective of research conducted by BEAD at that time.

¢ Groundboom: 100,000 square feet for applications to poultry buildings

e Backpack and manually pressurized handwand: 20,000 square feet for applications to
poultry buildings

¢ Mechanically pressurized handwand: 100,000 square feet for applications to poultry
buildings

e Backpack, handheld/stationary fogger, manually pressurized handwand, mechanically
pressurized handwand, rotary spreader: 20,000 birds for direct application to poultry
(i.e., approximately 1 square foot/bird)

e Backrubber/facerubber: 50 gallons

e Paint applications: 2 gallons
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The following inputs are based on either the most recently conducted permethrin occupational
and residential exposure and risk assessment for similar use patterns®? or best professional
judgment of product usage:

All handheld equipment: 400 animals treated daily

Handheld/stationary fogger: 100,000 square feet to poultry buildings

Plunger, shaker can, spoon: 1,000 birds or 1,000 square feet

Pet collar, pump/trigger spray, and shaker can applications: & animals treated daily
Self-treating dust bags: 10 filled daily (assuming a 12.5 Ib dust bag)

The following inputs are consistent with EPA regulatory definitions for large concentrated
animal feeding operations (CAFOs)**. The inputs assume that a single individual is responsible
for the food preparation for the entire CAFO and applies the TCVP feed-through products to the
animal feed.

e Cup, pour on: 1,000 cows, 500 horses, and 6,250 pigs for liquid and solid feed-through
applications. The number of cows and horses reptesents the maximum identified for
large CAFO operations. The niimber of pigs was estimated by averaging the maximum
number weighing over 55 Ibs (2,500) and less than 55 Ibs (10,000) in large CAFO
operations.

Exposure Duration: Occupational handler exposure is expected to be short- and intermediate-
term in duration. Because of the steady state AChE inhibition exhibited by the OPs, steady state
exposures (typically 21 days and longer for OPs, but 1 day to reach steady state for
tetrachlorvinphos) were assessed and presented for occupational exposures to TCVP products.

Mitigation/Personal Protective Equipmeni: Bstimates of non-cancer inhalation exposure were
calculated for various levels of PPE (i.e., respiratory protection). Results are presented for no
respirator, PF10 respirator, or engineering controls (EC).

The PPE required for occupational use of TCVP varies by formulation type. The respiratory
protection required for the occupational handling of TCVP can, at times, differ from label to
label with consideration of the same formulation and exposure scenario. Occupational handler
exposures are expected from use of TCVP on livestock and pets by livestock handlers,
veterinarians, veterinary assistants, and groomers. The pet use formulations include collars,
dusts/powders, and pump and trigger sprays. All but one of the TCVP pet product labels do not
require PPE, as these are intended for residential sale as well as for occupational use. A summary
of PPE required for all TCVP products is presented in Appendix A.

Days per Year of Exposure: To assess cancer risk, it is assumed that private applicators/farmers
would be exposed 10 days per year and commercial applicators would be exposed 30 days per
year. The term “private applicators/farmer” means that the applicators or one of the workers

22 C. Smith. Permethrin: Third Revision of the Occupational and Residential Exposure Assessment for the Reregistration
Eligibility Decision Document. 4/4/2006. D325428.

2 [ HYPERLINK "http:/www.epa.gov/npdes/pubs/sector_table.pdf” ]
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would apply the pesticides to land owned or operated by the farmer. Commercial applicators
mean the applicators are completing multiple applications for multiple clients.

Years per Lifetime of Exposure: It is assumed that handlers would be exposed for 35 years out of
a 78-year lifespan.

Lifetime Expectancy: Life expectancy values are from the Exposure Factors Handbook 2011
Edition Table 18-1 (U.S. EPA, 2011). The table shows that the overall life expectancy is 78
years based on life expectancy data from 2007. In 2007, the average life expectancy for males
was 75 years and 80 years for females. Based on the available data, the recommended value for
use in cancer risk assessments is 78 years.

Occupational Handler Non-Cancer Exposure and Risk Estimate Equations
The algorithms used to estimate non-cancer exposure and dose for occupational handlers can be
found in Appendix B.

Combining Exposures/Risk Estimates

Although occupational dermal and inhalation exposures are anticipated for TCVP; risks have
been estimated for inhalation exposures only due to the lack of dermal hazard. Therefore, no
combined occupational exposures/risk estimates have been quantified.

Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates

A summary of all non-cancer occupational handler exposure scenarios is presented in Appendix
G. For risk management purposes, the currently labeled level of respiratory protection and EC
has been identified (shaded) for each individual exposure scenario.

There is a total of 172 oceupational handler exposure scenarios assessed. Assuming a LOC of
300 (i.e., the UFpg is retained at 10X), the majority (142) are not of concern (i.e., steady state
inhalation MOEs are > 300) with currently required personal protective equipment (PPE) (i.e.,
respiratory protection). Of the remaining 30 handler exposure scenarios, 19 are not of concern
with consideration of increasing levels of respiratory protection. However, 11 occupational
handler exposure scenarios result in estimated risks of concern despite the addition of respiratory
protection or engineering controls. Assuming a LOC of 30 (i.e., the UFpg is reduced to 1X), the
majority (163) are not of concern (i.e., steady state inhalation MOEs are > 30) with currently
required personal protective equipment (PPE) (i.e., respiratory protection). Of the remaining 9
handler exposure scenarios, 6 are not of concern with consideration of increasing levels of
respiratory protection. However, 3 occupational handler exposure scenarios result in estimated
risks of concern despite the addition of respiratory protection or engineering controls.

Occupational Handler Cancer Exposure and Risk Equations

Cancer risk estimates were calculated using a linear low-dose extrapolation approach in which an
LADD is first calculated and then compared with a Q1* that has been calculated for TCVP based
on dose response data in the appropriate toxicology study (Q1* = 1.83 x 107 (mg/kg/day)-1).
ADD levels were used as the basis for calculating the LADD values. Dermal and inhalation
ADD values were first added together to obtain combined ADD values. LADD values were then
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calculated and compared to the Q1* to obtain cancer risk estimates. The algorithms used to
estimate the LADD and cancer risk for occupational handlers can be found in Appendix B.

Summary of Occupational Handler Cancer Exposure and Risk Estimates

Occupational cancer risks were estimated for both private/farmer and contract/commercial
handlers. A summary of occupational cancer risks as estimated at all levels of personal
protection and with use of engineering controls is presented in Appendix H. Tables H.1 and H.2
present cancer risks for private/farmer handlers and Tables H.3 and H.4 risks for
contract/commercial handlers. For risk management purposes, the currently labeled level of
respiratory protection and EC has been identified (shaded) for each individual exposure scenario.

Cancer risks, with currently required PPE, range from 107'° to 107 for private/farmer handlers
and from 107 to 10™* for contract/commercial handlers with currently required PPE.

Unlike the occupational handler non-cancer risk estimates which were based only on inhalation
exposures, the occupational handler cancer risk estimates are quantified based on both dermal
and inhalation exposures. This is because, despite the determination of the lack of dermal hazard
for TCVP, dermal exposures from TCVP must be quantitied for the purpose of cancer risk
assessment. As previously described, the PPE required for the occupational use of TCVP varies
by formulation type. For example, for feed through (solid and liquid food additives) and feed
blocks, occupational handlers are required to wear baseline clothing (i.e., long sleeved shirt, long
pants, shoes and socks) and gloves. For all other end-use labels with livestock and outdoor
perimeter uses, required PPE can vary dependent on the application type or equipment and can
range from baseline clothing and gloves, to the addition of coveralls, or respiratory protection.

8.2 Occupational Post-application Exposure/Risk Estimates

HED uses the term post-application to describe exposures that occur when individuals are
present in an environment that has been previously treated with a pesticide (also referred to as re-
entry exposure}. Such exposures may occur when workers enter previously treated areas to
perform job functions, including activities related to crop production, such as scouting for pests
or harvesting. Post-application exposure levels vary over time and depend on such things as the
type of activity, the nature of the crop or target that was treated, the type of pesticide application,
and the chemical’s degradation properties.

Occupational post-application exposures are not anticipated for TCVP as the majority of
application scenarios are not to foliar surfaces. The use of TCVP outdoors as a perimeter

treatment is not expected to result in occupational post-application exposure as reentry activities
related to crop production (e.g., scouting, harvesting) are not anticipated for this use pattern.
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Appendix A — Summary of TCVP Labels and Use Directions

Table A.l. Summary of TCVE Occupational Livestock Use

Religpio Use Site Aé’ggfpl;lrzll::/ Alzrbh;:i /IA{S‘ e PPE Use Directions and Limitations
Feed Through (Solid Additive)
Feed to horses through top dress on grain or
mixed with the horse’s total ration.
1,100 1b horse: 300-500 Ib horse: Feed 2/5 oz. per horse per day
270-164 0.0015 500-700 Ib horse: Feed 2/5 oz. per horse per day
- 1b ai/animal/day 700-900 hvise: Feed 2/5 oz. per horse per day
(2.468% ai) 900-1,1001b horde: Feed 2/5 oz. per horse per day
For lareer horses over 1,00 1bs. of body weight
feed Y4 oz, for each 250 Ibs.
Horse Oral Feéed thé'tecommended dosage to each horse
Larvicide separately to make certain he receives the full
portion. Feed'to harses through top dress on grain
1,100 Ib horse: or mixed with the' horse’s total ration.
270-165 0.00077 300-500 Ib horse: Feed 245 oz. per horse per day
1b ai/animal/day 500-700 1b horse: Feed2/5 oz, pér horse per day
(1.234% a) 700:900 1b horse: Feed 2/5 o4 'per horse per day
900-171.00 1b horse: Feed 2/5 oz. per horse per day
Baseline For larger horses over 1,100 1bs. of body weight
Cup clothing aiid Lﬁed Y4 oz. for each 250 Ibs.
gloves Mix uniformly with cattle feeds following
standard mixing procedures. Common feed
1,400 Ib bect cow mixing equipinent (i.c., vertical mixers, horizontal
76987 Beef Cattle (estimated max): blendets. mixer/feeder truck) may be used to
Oral Larvicide 0.0022 1b prepare formulated feeds. Can be offered by
al/animal/day forgé-feeding or free-choice feeding, but not both.
Feed 1/3 1b per 100 Ibs. per month, or an average
daily intake of 70 mg daily.
To prepare a larvicidal ration, mix 1.5 Ibs. of
product per ton of complete mixed ration. Full
feed this larvicidal ration to feeder cattle weighing
Cattle and T from 400 — 1,400 Ibs or to dairy cattle at a rate
73600-4 Horse Oral 4 i 1d sustaining milk production, but not less than 2.6
Larvigide avanimaveay, Ibs of the ration per 100 Ibs of body weight daily.
Product can also be mixed with concentrate feeds
that will provide 792 mg per animal per day.
M
Feed Through (Liquid Additive)
This product can be used to prepare concentrate
feeds that will provide 70 mgs. of ai/ 100 Ibs.
1,700 1b cow (labeled body weight daily. Feed the appropriate
Cattle . N S )
(concentrate max): concentrate indicated to cattle welghmg bgtween
feed) 0.0039 Ib 400 and 1,200 Ibs. For large cattle weighing
al/animal/day between 1,200 and 1,700 Ibs, increase the amount
of premix per ton of concentrate to 1.5 times that
. indicated.
Baseline This product can be used to prepare rations
6552-17 Cup/Pour 1,400 1b cow clothing and s pre ¢ to pret
i X containing 26.4 mg of ai/ pound of complete
Cattle (labeled max feeder gloves T 1l feed the ration to feeder cattle weight
(complete cow): ration. Full feed the ration to feeder cattle weig
T from 400 to 1,400 Ibs, but not less than 2.6
ration) 0.0022 1b S . -
L pounds of the ration per 100 Ibs of body weight
a/animal/day daily
Mix 2.6 Ibs of this product per ton of meal type
0.00060 1b . . ! .
Swine ai/animal/day teed e_md otier 4-6 1bs of feed per animal per day.‘
This 1s equivalent to 45.4 mg of product per 1b of
feed.

Page [ PAGE ] of | NUMPAGES ]

ED_005822_00003652-00029




Table A.l. Summary of TCVP Occupational Livestock Use

EPA . Applic. Type/ Applic. Rate el s s
Reg. No. Use Site Equipment (b ai/A) PPE Use Directions and Limitations
1’100 Ib hors§ . Use this product to prepare concentrate
(estimated max): . . . .
Horse feeds/topdressings that will provide 70 mgs of ai
0.0017 b _ :
L per 100 Ibs of weight daily.
at/animal/day
Roughage fed separately: This product is used to
prepare concentrate feeds that will provide 70 mg
1,700 Ib cow ai per 100 lbs body weight. Feed the appropriate
(labeled max): larvicidal concentrate to cattle weighing between
0.0039 Ib 400 and 1,200 1bs. For large cattle weighting
al/animal/day between 1200 and 1,700 Ibs, increase the amount
of prémix per ton of concentrate to 1.5 times that

Cattle indicated,

Mo othertotighage fed: Mix 1.5 Ibs of product per
) ton of complete mixed ration containing both
11556 1,400 1b£§2)4(labeled Baseluie grain and roughage: Full feed this complete ration
i ’ clothiig'and |'to feeder cattle weighing from 400 to 1,400 Ibs or
160 0.0022 b | o dairy cattle at 2 1ot siain milk oroducti

ai/animal/day gloves to dawry cattle ata rgtb {0 sustain miulk pro uction,

but not less than 2.6 Ibsiof the ration per 100 Ibs

of Body weight daily.
Mix 2.6 Ibs of this productper ton of meal type
0.00060 1b . .

Swine ai/animal/day eed and offer 4 to 6 1bs of feed per ammal per
day. This is equivalent to 45.5 mg ai per pound of
feed.

1’100 Ib horse ; Use this product to prepare concentrate feeds that
(estimated maxy; X : . ) .
Horse 0.0017 1t will provide 70 mg ai per 100 lbs body weight
at/animal/day daily.
Feed Block
1,100 Ib horse o
(estimated max):
0.0017 b
ai/animal/day Provide 1 block per 5 head of cattle or horses.
6552-17 | 400 T cow F eped at ? daily rate of 0.07 grams of Larv1c1de in
S ; 0.5 ounces of block per 100 pounds of body
(estimated maxy: weight
0.0022 Ib gt
atfanimal/day
(0473% a)
1,100 1b horse
(estimated max):
Cattle anigd Hand 0.0017 1b Baseline Place in dry spots near loafing and watering areas.
Horse Oral Dispersal a/animal/day clothing and | Cattles (or horses) should consume 1.05 Ibs of the
7698-17 Larvicide P gloves product per 100 Ibs of body weight per month.
1,400 1b cow This will supply the recommended average daily
(estimated max): mtake of 70 mg per 100 1bs of body weight.
0.0022 b
al/animal/day
1,100 1b horse
(estimated max):
AO'OAO 171 Cattles (or horses) should consume 0.68 1bs of the
a/animal/day . )
product per 100 Ibs of body weight per month.
7698-18 LR .
This will supply the recommended average daily
1,400 Ib cow intake of 70 mg per 100 1bs of body weight
(estimated max): &P y wetght.
0.0022 b
a/animal/day
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Table A.l. Summary of TCVP Occupational Livestock Use

EPA

Reg. No.

Use Site

Applic. Type/
Equipment

Applic. Rate
(b ai/A)

PPE

Use Directions and Limitations

9078-12

9374-8

55392-3

73600-1

73600-3

73600-5

1,100 Ib horse

(estimated max):

0.0017 b
at/animal/day

1,400 1b cow

(estimated max):

0.0022 b
at/animal/day

(0.31% ai)

1,100 1b horse

(estimated max):

0.0017 b
al/animal/day

1,400 1b cow

(estimated max):

0.0022 b
al/animal/day

(0.30% ai)

1,100 Ty:horse

(estimated max);

0.0017'b
al/animal/day

1,400 1b cow

(estimated max):

0.0022 Ib
ar/animal/day

0.30% ai
( )

1:100.1b horse
(estimated maxy:

0.00171b
a1/animal/day

1400 Wcow

(estimated max):

0.0022 Ib
at/animal/day

(0.49% ai)

1,100 1b horse

(estimated max):

0.0017 b
a/animal/day

1,400 1b cow

(estimated max):

0.00221b
a/animal/day

(0.49% ai)

1,100 Ib horse

(estimated max):

Feed approximately ¥ Ib block per 1,000 Ib
animal daily.

Allow free choige for cattle and horses. Cattle
and horses shouldi¢ofisume an average 0£0.8 oz
of the product per 108 Ihs.of body weight per day.
This will supply the recomimended average daily
intike of 70 mg.

-

Providg one block per 15-20 head of cattle or
horses. Consumption should average 0.83 oz of
the'block per 100 Ibs. This will supply the
recommended average daily intake of 70 kg.

Feed 1 block per 5 head of cattle or horses. Feed
blocks at the rate of 0.5 oz per 100 Ib of
bodyweight per day. This intake will supply 0.07
g of larvicide per 100 1b. of bodyweight per day.

Feed only as a free choice source of salt, other
minerals or vitamins. The product should be fed
at a level to provide 70 mg per 100 Ib of
bodyweight per day.

Feed one block per 10-15 head of cattle or horses.
Feed blocks at the rate of 0.88 oz. per 100 Ib. of
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0.0017 1b body weight per day. This intake will supply 0.07
a/animal/day g of Larvicide per 100 Ib. of bodyweight per day.
1,400 1b cow
(estimated max): Feed 1 block per 5 head of cattle or horses. Feed
73600-6 0.0022 b blocks at the rate of 0.88 oz. per 100 1b. of bod
e a/animal/day weight per day. This intake will supply 0.7 g of
Larvicide per 100 Ib. of bodyweight per day.
(0.30% ai)
Dust
2 oz. dust: 0.0038 1b Hand dusting: apply 2 oz. of dust by shaker can,
ai totary duster ug by spoon to the upper portions of
Shaker Can, M/L/A; the back, neck aiid poll, and to the face.
Rotary 4 oz dust: 0.0075 Ib Baselifie
Duster, Spoon ai clothing, Also can be used affer grubs have encysted by
gliwes, and | applying 3-4 oz. of dust down the backline and
o . S
Beef Catile and (3% ai) respirator | ribbing in. A
. Selfireating dust bag: put dust in a cotton cloth or
Dairy Cattle Loadersand : e
. dotibleburlap bag or use prepacked weather proof
. others . .
12.5 1bs (estimated . cattle dust bags and hang in door exits or
. handling digst . . S
max dyst bag): . alleyways leading from animal buildings, salt or
Hand Pour : bags: i |
0.38 1b a1 per dust Basel; mineral blocks or watering holes. The dust bag
aseline . ; .
bag g can glso be placed in a loafing shed, holding pens,
clothing, o
feedlots. nedr watering holes or other areas where
gloves
cattle gather.
ordusammal R R
Hand, Power.,. 0.0075 Ib ai/animal P ’
Swine Duster. - ) In severe infestations, both animals and bedding
Shaker Can 1 1b, per 150 sq. fi: o
L may be treated. One 1b. of 3% dust should be
11556- 0.00020 Ib/ sq ft. .
< applied per 150 sq. ft.
158
” Plunget:
Rotary Type Wire cage housing: Apply 1 1b dust/300 birds
Duster, 0.00010 a1 b aivd with plunger or rotary type duster or shaker can
Shaker can duster.
Diister .
é\/L ’ L/.A' Floor management litter: Apply 1 1b/100 sq ft
ascline with plunger or rotary type duster
Plunger, clothing, piung Ty o
Rotary Type 0.00030 b ai/ sq ft glow'gs., and Or, apply 3 to 8 0z/ 100 sq ft with plunger or
Duster respirator .
rotary type duster for treatment of darkling
Poultry
: beetles.
Plunger;
Rotary Type
Dister, 0.00060 1b av/bird Dust box: Apply 2 1bs/100 birds
Shaker can
Duster
0.030 1b a1/ gallon
Paint Roost paint: Make a thick slurry by mixing 1 1b
(1 gallon treats 800 of dust with 1 pint of water. Apply 1 1b/100 sq ft.
sq 1)
1 oz. dust: 0.0038 1b
Shaker can ai M/IT/A: Hand dusting: apply 1 oz. of dust by shaker can,
11556- | Beet Cattle and Rota ’ Baseline rotary duster or by spoon to the upper portions of
182 Dairy Cattle Y 2 oz dust: 0.0075 1b clothing, the back, neck and poll, and to the face.
Duster, Spoon .
al gloves, and
respirator
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(6% ai) Also can be used after grubs have encysted by
applying 1.5-2 oz. of dust down the backline and
rubbing in.
Loaders and Self-treating dust bag: put dust in a cotton cloth or
others double burlap bag or use prepacked weather proof
12.5 1bs (estimated handling dust cattle dust bags and hang in door exits or
Hand Pour max dust bag): bags: "~ | alleyways leading from animal buildings, salt or
0.75 1b a1 per dust Baqelihe mineral blocks or watering holes. The dust bag
bag N ‘ﬂ . can also be placed in a loafing shed, holding pens,
¢ (; “n?” feedloty; near watering holes or other areas where
gloves cattle gather.
7 o7 dust/animal- Hand dusting: apply 1 ,SA-2 oz of dust by hand or
Hand, Power 0.“007‘5 b ai/animéll power dusier fo each animal.
Swine ShDESte(r:" 05 1b. per 150 sq. ft Ii'severe infestatibns, both animals and bedding
axer L-an 0 OO’&% b/ b(squt : may be treated. Ong haltf 1b. of 6% dust should be
’ ' ’ applied per 150 sq. ft.
Plunger,
Rotary Type Wire cage housing: Apply 1 1b dust/600 birds
Duster, 0.00010 1b ai/ bird with ‘plunger or rotary type'duster or shaker can
Shaker Can Liiilster,
Duster ,
é\i Jg{i; Flf)or management litter: Apply 0.5 Ib/100 sq ft
Plunger, clothing, with plunger or rotary type duster.
Rogfl}; tg’pe 0.00030 Ib aiisq ft gig; e;;fglrd Or, apply'1.5 to 4 07/ 100 sq ft with plunger or
Poultry b rotaryitype duster for treatment of darkling
beetles.
Plunges; r—
Rotary Type
Duster, 0.00060 Ib avbird Dust box: Apply 1 1bs/100 birds
Shaker Can
Drster
8.030 Ihay gallon Roost paint: Make a thick slurry by mixing 1 b
Paint (1. gallon treats 800 of dust with 1 pint of water. Apply 0.5 1b/100 sq
sq 1) ft.
2 oz dust: 0.0038 b
Shaker can o Hand dusting: apply approximately 2 oz. of dust
Rotary : 4 oz dust: 0.0075 Ib by shaker can, ro‘tary duster or by spoon to the
Duster Spoon 'ai ’ upper portions of the back, neck and poll, and to
Beef Cattle angd the face.
Dairy Cattle L (3% ai)
" Self-treating dust bag: put dust in a cotton cloth or
19713- 1%fa?3§:fgranga)l»ed Bagehne durable bag or use pre-paqked weather prpof
3 40' Hand Pour 0 ?SAlb a£ per dﬁs " clothing and | cattle dust bags and hang in barn door exits or
” bag gloves alleyways leading from animal buildings, salt or
mineral blocks or watering holes.
Hand dusting: apply 1.5-2 oz of dust by
2 oz dust/animal: conventional hand or power duster to each animal
Hand, Power | 0.0038 Ib ai/animal with special attention given to the neck and
Swine Duster, around the ears.
Shaker Can 1 1b. per 150 sq. ft:

0.00020 1b/ sq ft

One Ib of 3% dust should be applied per 150 sq ft
of bedding.
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2 oz. dust: 0.0038 b Hand dusting: apply 2 oz. of dust by shaker can,
al rotary duster or by spoon to the upper portions of
Shaker can, the back, neck and poll, and to the face.
Rotary 4 oz dust: 0.0075 b
Duster, Spoon al Also can be used after grubs have encysted by
applying 3-4 oz. of dust down the backline and
Beef Cattle and (3% ai) mbbmg . - - -
Dairy Cattle Self-treating dust bag: put dust in a cotton cloth or
double buglap hag or use prepacked weather proof
12.5 Ibs (estimated cattle dugtbags and hang in door exits or
Hand Pour max dust bag): al}eyways leading from Aanimal buildings, salt or
0.38 1b ai per dust minetal Blocks or watering holes. The dust bag
bag ¢an also Be placed in a loafing shed, holding pens,
feedlots, neat watering holes or other areas where
cattle gather.
4 oz dust/animal: Han'(% ‘d(;lstilr}g:t appl}}’l 3»4\ O%IOf dust by hand or
Hand, Power | 0.0075 1b ai/animal power Cusier fo eaclisgsng -
Swine Duster. . . : .
;. ,4 . In severe infestations, botli atiiinals and bedding
Shaker Can 1 Ib. per 150 Sqlﬂ' Bagehne may betreated. One 1b. 9f 3% dust should be
47000- 0.00020 1b/ sq ft. clothmig anid lied ver 150 sa. ft
113 gloves fppuec pel is i
Rorgf}llg;;pe - Wuc cage housing: Apply 1 1b dust/300 birds
Duster, 0.00010 Ity abt:bird with:plunger or rotary type duster or shaker can
Shaker Can dusies
Floor mariagement litter: Apply 1 1b/100 sq ft
Plunger with plunger or rotary type duster.
Rogg tg’pe 0.00030 1b ai/ sq i Or, apply 3 to 8 0z/ 100 sq ft with plunger or
: rotary type duster for treatment of darkling
Poultry beetles.
Plunger,
Rotaty Type
Duster, £.00060.1b ai/bird Dust box: Apply 2 1bs/100 birds
Shaker Can
Duster
0030 Ib av/ gallon
Paint Roost paint: Make a thick slurry by mixing 1 1b
(1 gallon tréats 800 of dust with 1 pint of water. Apply 1 1b/100 sq ft.
3q 1)
Shaker Cani; | 2 oz. dust: 0.0038 1b Hand dusting: apply 2 oz. of dust by shaker can,
Rotary al rotary duster or by spoon to the upper portions of
Duster, Spoait (3% ai) the back, neck and poll, and to the face.
Tﬁ Self-treating dust bag: put dust in a cotton cloth or
Beef Cattle and A dopble burlap bag or use prepacked Weather proof
Dairv Cattle 12.5 Ibs (estimated cattle dust bags and hang in door exits or
ry .
Hand Pour max dust bag): A all_eyways leading from Aanlmal buildings, salt or
47000- 0.38 Ib ai per dust Basellne mineral blocks or watering holes. The dugt bag
122 bag clothing and | can also be placed in a loafing shed, holding pens,
gloves feedlots, near watering holes or other areas where
cattle gather.
4 o7 dust/animal: Hand d(lilslitng:t appl}}ll 3-4 ozlof dust by hand or
Hand, Power | 0.0075 b ai/animal poWer Gusier fo cach antma.
Swine Shlglgic(rfan 1 1b. per 150 sq. ft In severe infestations, both animals and bedding

0.00020 Ib/ sq ft.

may be treated. One 1b. of 3% dust should be
applied per 150 sq. fi.
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Shaker Can, | 2 oz.dust: 0.0013 Ib Hand dusting: apply 2 oz. of dust by shaker can,
Rotary al rotary duster or by spoon to the upper portions of
Duster, Spoon (1% ai) the back, neck and poll, and to the face.
Self-treating dust bag: put dust in a cotton cloth or
double burlap bag or use prepacked weather proof
12.5 1bs (estimated cattle dust bags. Suspend bags in gateways or
Hand Pour max dust bag): lanes through which the animals pass daily for
Beef Cattle and 0.13 1b a1 per dust water, feed or minerals. The dust bag can also be
- Dairv Cattle bag placed in aloafing shed, holding pens, feedlots,
yta near watering holes or other areas where cattle
Bascline Ig—lzzt:(lllfir;iustill . apply 9-12 oz of dust by hand or
12 0z dust/;mimal; clothing, ﬁower dustef ;[0 I::gc% animaf o
47000- Hand. Power 0.0075 1b ai/animal coveralls, ’
123 Duster 3 1b. per 150 sq. fi- gcll(l;:tes azs Ii'severe infestativbns, both animals and bedding
0 0'0%20 b/ :q'ﬁ : e rﬁxxtt;)r may be treated. Threddbs of 1% dust should be
’ sq it P applied per 150 sq. ft.
6 oz, dust/animal: Apply 6 oz by shaker can, hand duster, grooming
0 0038 H; ai /anime;l brush or dust mitt. Cover upper portions of the
Hand. Shaker ’ backfigck and to the face{ thane and tail for
Horse éan No application rate added control of face flies.
deﬁnzd ft?; D r*emlse For premise dusting, apply to barn or stall area
usting. Hoorywhere manure accumulates. ®
) Plunger e Occasinhial.dusting in and around sleeping
Dogs Duster, No apphcanor'l rate quartets and other areas will help free area of
(Kennels) defined.* 1 P
Shaker Can ) ticks anid fleas. Dust bedding as well.*
Shaker Can, | 2 oz. dust: 0.00381b Hand dusting: apply 2 oz. of dust by shaker can,
Rotary al rotary duster or by spoon to the upper portions of
Duster; Spoon (3% ai) the back, neck and poll, and to the face.
Self-treating dust bag: put dust in a cotton cloth or
double burlap bag or use prepacked weather proof
B]geszagLett?gd 12.5 Ibs (estimated cattle dust bags and hang in door exits or
ry &4 Hand. Pour maxidust bag): alleyways leading from animal buildings, salt or
’ 0.38"bal per dust mineral blocks or watering holes. The dust bag
bag can also be placed in a loafing shed, holding pens,
feedlots, near watering holes or other areas where
cattle gather.
4 oz dust/animal: Hand dusting: apply 3-4 o0z of dust by hand or
Hand, Powet || 0.0075'Ib ai/animal Baseli power duster to each animal.
. . aseline
47000- Swine Shgllil;;e(ll’an 1 1b. ver 150 sq. fi- | clothing and In severe infestations, both animals and bedding
125 0 0'0%20 b/ s l'ﬂ ’ gloves may be treated. One Ib. of 3% dust should be
) S applied per 150 sq. ft.
Plunger,
Rotaty Type Wire cage housing: Apply 1 1b dust/300 birds
Duster, 0.00010 1b ai/ bird with plunger or rotary type duster or shaker can
Shaker can duster.
Duster
Floor management litter: Apply 1 1b/100 sq ft
Poultry Plunger with plunger or rotary type duster.

ROtSS; gpe 0.00030 Ib ai sq ft Or, apply 3 to 8 07/ 100 sq ft with plunger or
rotary type duster for treatment of darkling
beetles.

Hand 0.00060 Ib av/bird Dust box: Apply 2 Ibs/100 birds
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0.030 b av/ gallon
Paint Roost paint: Make a thick slurry by mixing 1 1b
(1 gallon treats 800 of dust with 1 pint of water. Apply 1 1b/100 sq ft.
sq 1)
Emulsifiable Concentrate Spray
0.026 1b ai/animal Dilute 1 galton'ef product in 75 gallons of Vivater,
(23% ai) Use between OiS and 1 gallon of diluted spray
Beef Cattle . solytion per animal.
Spray 0.039 Ib ai/animal F ot sevete tiek mfestz}tlons, dilution may be
increased to | gallon in 50 gallons water.
Lactatine Dair Dilute 1 gallon of product in 200 gallons of water.
Catfle y 0.0049 b ai/animal Direct spray to cyer thoroughly with up to 0.5
gallon of the dilution pet.animal.
Bilute 1 gallon of produgt in 25 gallons water.
Beef and Dairy | Backrubber or 0.077 Ib/eallon Puoiar diluted solution into'gil reservoir of
Cattle Facerubber ’ & mechanical rubbing deviced or pour 1 gallon per
20 feet 6n burlap or rope backrubbers.
. L Dilute 1 gallon product in 50 gallons of water.
Poultry 0.039 Ib 4100 birds Apply 1 gallon of dilution/100 birds under high
(Caged) | 0.00031 1b ailbisd pressure. For individual bird treatment, apply 1
Spray oz/'bird;
Poultry Ruseline Dilute | gallon product in 50 gallons of water.
) (Chickens on 0.000078 Ib at/'5q ft L Apply 1-2 gallons of dilution/1,000 square feet
11556- . clothing, . . . .
Litter) evenly with penetration of litter surface.
162 guveralls, and 2= —
Roost Paitit i gloves Dilute 1 gallon of product in 25 gallons of water.
S Ly 0.077 1b ai/ gallon Apply 1 pint of dilution/100 {t of roost area with
pray brush or spray.
Poultry Dilute 1 gallon of product in 25 gallons of water.
. . Apply 1 gallon of dilution/100-150 sq ft to
Buikdjins 00077 Ib ai/ sq ft thoroughly cover walls, ceilings, floors, cracks
and crevices using high pressure spray.
Residual surface spray: Dilute 1 gallon of product
in 25 gallons of water. Apply 1 gallon of
00015 1b al/ sq ft dilution/500-1,000 sq ft. Extreme infestations
Poultry and e ; .
; may necessitate increasing the diluted spray to 1
Livestock al e al .
Pacilities ga 10}1 prod uq per 12.5 gallon water. A
Spray Larvicide: Dilute 1 gallon of product in 25
0.00077 Ib ai/ sq ft gallons of water. Apply 1 gallon of dilution/100
sq ft.
Dilute 1 gallon of product in 50 gallons of water.
Kennels 0.000078 b ai/ sq ft Apply 1 gallon of dilution/500-1,000 sq ft as a
spot treatment only once per year.
0.032 1b ai/animal Baseline, Dilute to a 0.30% - 0.50% solution. Use between
Beef Cattle . . .
Sora (24% a1) gloves, and | 0.5 to 1 gallon of spray per animal.
Lactating Dairy pray I organic vapor | Dilute to a 0.040% solution. Use 0.50 gallon of
- 0.0013 1b ai/ animal . .
Cattle respirator | spray per animal.
Baseline,
< Beefand gloves . . o . .
-33 ; . . ’ ¢ % § . Mix wit ¢
67517-33 Lactating Dairy | Backrubber 0.064 Ib ai/gallon | coveralls, and Dilute to a 1.0% solution. Mix Wlth #2 diesel ol
. or any approved backrubber base oil.
Cattle organic vapor
respirator
Spray, High Baseline Dilute to a 0.5% solution. Apply a coarse spray
Swine Pressure 0.016 1b at/animal T using 0.25 to 0.5 gallon per head to thoroughly
gloves, and ; .
Sprayer wet the animal.
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0.032 1b a1/100 birds | organic vapor | Dilute to a 0.5% solution. Apply 1 gallon/100
Poultry (Wire (gallon) respirator | birds directly to birds, spray vent and fluff areas
age rom below. For individual bird treatment, apply
C from bel For individual bird 1
0.00025 1b ai/bird 1 oz of mixture per bird.
oultry (Floor . ar/ sq it 1lute to 0.5% solution. Apply 1-2 gallons/I1,
Poultry (F1 0.000064 1b av/ sq fi Dil 0.5% solution. Apply 1-2 gallons/1,000
Management) (2 gallons) sq ft evenly for penetration to litter surface.
. ) Dilute to 1.0% solution. Apply 1 pint
Poullt)rg H(IFOOSt Paint 0.064 1b av/ gallon solution/100,5q ft. Treat with a brush or spray
) thoroughly,
Poult Power Dilute ta 1.0% solution. Apply 1 gallon
(Fowl Tri}ék) Soraver 0.00064 1b ai/ sq ft solution/100-150 sq ft to walls, ceiling, floors,
PRy cracksiand grevices with a power sprayer.
Poult Dilute to"1 J%%.solution. Apply 1 gallon/500-
Tlies Resri}tliual 0.00013 1b ai/ sq ft 1.000 sq ft thoroughly to point of runoff to walls,
( ) ceilings, and whepe flies congregate and feed.
Poultry e Dilute to 1.0% solutivn., Apply 1 gallon
(Larvicide) 0.00064 Ib ai/ sq ft solution/100 sq ft of droppings.
Woody Borders
of Kennels, Spray
Yards,
(“gngg gﬂﬁgf ’ 0.0321b ai/ sq ft Dilute to 0.5% solution. Apply as a spot spray.
Parks,
Footpaths and
Roadways
Wettable Powder
- : —o - —
0.040 b ai/animal Dilute to a 0.35-0.50% solution. Use a low .
Beef Caitle pressure coarse spray and apply to point before
runoff. Use between 0.5 to 1 gallon of spray
(1 gallon) . .
solution per animal.
- PRI
0.020 Ib ai/animal Dilute to a 0.50% solution. Apply as a IOWA
Swine NI A T pressure coarse spray and apply only to point
Spray {05 gall diieti - lor | before runoff. Use 0.25 to 0.50 gallon maximum
> eallon) fﬁgi’nz“ solution per head to treat.
0'000(4 21112 fln/ bird handwand | Dilute to a 0.50% solution. Apply directly to
Poultry gallon) and paint | birds (1 gallon solution/100 birds). For individual
{Wire Cages) 000031 1b'ai/bird applications: | bird treatment apply 1 oz of the mixture per bird.
’ (’1 o7) Baseline Use power sprayer.
Handheld dmhlflg ’
Fogger gloves,
11556- Poultry (Elaur Plon e; coveralls,
156 Managemenj Dus i ! 0.0016 1b ai/ bird dust mist | Apply 2.5 oz wettable powder/50 birds.
Dusting) " ti;na;"y respirator
Fogeer )
Poultry (Floor 0.0801b ai/ gallon 13&1 Xﬂalr?d
y . " Dilute to a 1.0% solution. Treat with brush or
Management Pamt other . .
Roost Paint) (1 gallon tfrc;ats 800 handlers: | SPTaY thoroughly using 1 pint/100 ft.
] sq ft Baseli
Spray 0.00080 Ib a1/ sq ft clotzlilsiflglrfnd Dilute to a 0.50% solution. Apply 1-2 gallons
(2 gallons) gloves solution/100 sq ft for penetration of litter surface.
Handheld
Poultry (Floor Fogger
Mane}gement Rotary 0.00023 1b ai/ sq ft Treat evenly usimng 0.75 0z wettable p(?Wdelf/ 100
Litter) sq ft. Use rotary, mechanical or electrostatic
Duster, (0.75 0z) duster
Stationary o
Fogger
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] y Dilute to a 1.0% solution. Apply 1 gallon
Poulr;ry IEFOWI O'OOOf 0 Hﬁ ai/ sq It solution/100-150 sq ft to walls, ceiling, floor
1ck) (1 gallon) cracks, and crevices with power sprayer.
0.00032 Tb ai/ sq ft Dilute to a 2.0% solution. For dry Whitewasheq
' (1 gallon) wood or concrete block surfaces use 1 gallon of
Dairy Barns, solution/500 sq ft.
Poultry Houses, " Dilute to a 1.0% solution. For unpainted wood or
Swine Barns, or 0'00011 6 Hljl ai/ sq ft painted concrete block surfaces, use 1 gallon of
other Animal (1 gallon) solution/500 sg. ft.
Buildings 0.000080 Ib i/ sq ft Dilute to.a'1.0% solution. For Masonite or
' (0.5 gallon) galvanizgd sheet metal surfaces, use 0.5 gallon of
Spray ) solution/ 500 sq ft.
Pouliry
Droppings,
Manure Piles, 0.0008 b ai/ sq ft Dilute to a 1.0% golution. Apply 1 gallon of
Garbage Piles, (1 gallon) solution/100 sq ft!
Under Feed
Troughs
Kennels, Yards,
(i)alrcrrlﬁ fI Xif:’ 0.000040 Ib ai/ sq i Dilute to a 0.5% solution Apply as a spot
and ’ (spot) treatment using a low pressure handwand sprayer
Recreational only. Apply woody borders.
Parks
Dilute to:a:0:35-0.50% solution. Use a low
. . pressure coarse spray and apply to point before
Beef Cattle 0.040 Ib ai/gallon runoffl” Use between 0.5 to 1 gallon of spray
soliition per animal.
L Dilute to a 0.50% solution. Apply as a coarse
Swine Shra O'Oi(()) éb zll/la(.)rrlll)m al spray. Use 0.25 to 0.50 gallon maximum solution
pray 8 per head to treat.
G040 lllb ai/ bird Dilute to a 0.50% solution. Apply directly to
Poultry (gallon) MILA for birds (1 gallon solution/100 birds). For individual
(Wire Cages) s " bird treatment apply 1 oz of the mixture per bird.
0'0003(11 Z)b?)a i dus;fii tand Use power sprayer.
Poultry (Floor Handheld applications: | .. , P )
Management — Foueer. 0.00078 Ib ai/ sq ft f Igasehne flt reat evenly and thoroughly using 2.5 02/100 sq
Litter) Plunger clothing, )
Poultry:(Floor Duster; gloves,
47000- | Management - Stationary 0.0016 1b ai/ bird coveralls, | Apply 2.5 oz wettable powder/50 birds.
126 Dusting) Fogger dust mist
Pouliry (Floot 0.080 1b av/ gallon respirator A A A
Management Paint Dilute to a 1.0% solgtlon. Treat with brush or
Roost Paint) (1 gallon treats 800 All other | spray thoroughly using 1 pint/100 ft.
sq ft) MLA:
. Baseline | Dilute to a 1.0% solution. Apply 1 gallon
Poul;ryéFowl O'OOOf 0 ltﬁ ai/ sq ft clothing, solution/100-150 sq ft to walls, ceiling, floor
1ck) (I gallon) gloves cracks, and crevices with power sprayer.
. Dilute to a 2.0% solution. For dry whitewashed
0'00(()? Zg,elltl)lsrll/)sq fi wood or‘concrete block surfaces use 1 gallon of
Dairy Barns, SpravE solution/S00 sq ft.
Poultry Houses, pray 0.00016 Ib ai/ sq ft Dilute to a 1.0% solution. For unpainted wood or
Swine Barns, or ’ (I gall(?rl;)sq painted concrete block surfaces, use 1 gallon of
other Animal solution/500 sq ft.
Buildings 0.000080 Tb ai/ sq ft Dilute to a 1.0% solution. For Masonite or

(0.5 gallon)

galvanized sheet metal surfaces, use 0.5 gallon of

solution/ 500 sq ft.
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Poultry
Droppings,
Manure Piles, 0.000080 1b ai/ sq ft Dilute to a 1.0% solution. Apply 1 gallon of
Garbage Piles, (1 gallon) solution/100 sq ft.
Under Feed
Troughs

Table A.2. Summary of TCVP Occupational Pet Products

Eleineg. Use Site Application Rate Use Restrictions
Collars
Do not use in kittens under 12 weeks of age.
. . Place the collar apound the cat’s neck, “adjust for proper fit, and buckle in
1,650 mg ai place
2596-49 Cats ! ]'31 Ag‘rggl ;(i)llar Leave 2 or 3iimches on the collar for extra adjustiment and cut off and
6% an) dispose of the extra length.
Replage the ¢allar every 3 fuonths, every 2 months {1 Severe infestation.
Do not use o puppies less thin 6 weeks of age.
Place the collar aratind the dog’s neck, adjust for proper fit, and buckle in
2596-50 2770 me ai place.
1 9" 5 mj:’ lall Leave 2 or 3 inches on the:collar for extra adjustment and cut off and
1g41 agr})/co‘ ar dispose of the extra length,
Dogs (14.6 % ai) Replave the collar every 3 months, every 2 months for severe infestation.
& 4.670 . Do 16t fise on puppies less than 12 weeks of age.
,670 mg ai o e .
32 gram collar P}lace the collit atound the dog’s neck, adjust for proper fit, and buckle in
cof. o/ plage.
2596-62 (14.6% ai) Leave 2ot 3 inches o the collar for extra adjustment and cut off and
dispuse of the extra letigth.
Replace, the collar every 5 months, every 4 months for severe infestation.
]é’ 19§mné% lallar Do not use on kittens less than 12 weeks of age.
(ilg; 6% ai) Place the collar around the cat’s neck, adjust for proper fit, and buckle in
2596-63 Cats ’ place, ,
: . Leave 2 or 3 inches on the collar for extra adjustment and cut off and
2,480 1tz a1 N
17 gram Gllar dispose of the extra length. A A
(14.6% ai) Replace the collar every 5 months, every 4 months for severe infestation.
‘i’ 1;1,’75;11??0 iallar Do not use on kittens less than 12 weeks of age.
”dg; 6% ai) Place the collar around the cat’s neck, adjust for proper fit, and buckle in
. i place.
2596-83 Gan " ) Leave 2 or 3 inches on the collar for extra adjustment and cut off and
3,650 mg a1 o o f
25 sram collar dispose of the extra length. A ‘
(14.6% ai) Replace the collar every 7 months, every 5 months for severe infestation.
1377311?130 ﬁ;r Do not use on puppies under 6 weeks of age.
(ﬁ 6% ai) Place the collar around the dog’s neck, adjust for proper fit, and buckle in
2596-84 Dogs ' place. . ‘ _
- . Leave 2 or 3 inches on the collar for extra adjustment and cut off and
4,670 mg a1 .
12 gram collar dispose of the extra length.
(ﬁ 6% ai) Replace the collar every 7 months, every 5 months for severe infestation.
]é’%agfé% ﬁ;r Do not use on puppies under 6 weeks old/ kittens under 12 weeks old.
Cats/ (lgj‘ 6% ai) Place the collar around the cat’s/dog’s neck, adjust for proper fit, and
2596-139 Do b me buckle in place.
& . Leave 2 or 3 inches on the collar for extra adjustment and cut off and
7,300 mg ai . -
dispose of the extra length.
50 gram collar
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Table A2. Summary of TCVP Occupational Pet Product

EPA Res.

No Use Site Application Rate Use Restrictions
(14.6% ai) Replace the collar every 7 months, or more frequently for severe
infestation.
Do not use on puppies under 6 weeks.
) Place the collar around the dog’s neck, adjust for proper fit, and buckle in
3,290 mg a1 place
11556-164 Dogs 24 gram co_l lar Leave 2 or 3 inches on the collar for extra adjustment and cut off and
(13.7% ai) ; - -
dispose of the extra length.
Replace the collar every S months, every 4 months for severe infestation.
Do not use on kittens less than 12 weeks of age.
. Place the collar around the cat’s sieck, adjust for proper fit, and buckle in
2,060 mg a1 place
11556-165 Cats 15 er an; Cona" Leave 2 or 3 inches on the ol for extra adjustment and cut off and
(13.7% a1) . .
dispose of the extra length:
Replace the collar every 5 months, ¢very 4 months for severe infestation.
Dusts/Powders
280 mg ai (3.3% ai) Not for use on Kittensless than 12 weeks'al age.
0.30 ounce per small cat Dust entire gat beginning at head and working baclk.
2596-78 Cats Use approximately 1/3 ounce of powder for a smallicat or % ounce for a
470 mg ai (3.3% ai) large gt
0.5 ounce per large cat Repeat at weeklyiintervalg if figcessary.
470 mg ai (3.3% ai) Not for use on pupipies:dess than'12 weeks of age.
¥, ounce per small dog Dust entire dog beginiing at the head and working back. Make sure
powder gets down to the skin.
! 940 mg ai Lightly dust the dog’s bédding with approximately the same amount of
2596-79 Dogs ) .
1 ounce per medium dog powder,
Repéat ticatment of dog and bédditig at weekly intervals if necessary.
1,200 mg ai 1se ¥ ourice vf powder for a simall dog; 1 oz for a medium dog; and 1 ¥4
1 ¥4 ounce per large dog o% for largg dogs.
Estlmate@ Ra,r}ge: Do'not apply to kittens of puppies under 12 weeks old.
43 mg i small g ) )
; . Dust'powder evenly 6ver the animal and rub thoroughly through the hair
Cats 100 mg a1, medinm coat to skin
150 mg ai, latge ) e . . -
47000-123 (1.0% ai) gose 1/3%9z of powder per every 10 pounds of body weight of your cat or
Estimated Range: & v E
. Do not reupply product for 30 days.
Dogs 170'mg g1, small
430 me'ay, m“’d}um *PPE: Basceline clothing, coveralls, gloves and dust mist respirator.
680 mg a1 large
Fstimated Range;
130 mg ai, small Do not use on puppies under 12 weeks of age.
Cats 3104ne a1, mediumng Dust powder liberally over the animal and rub thoroughly through hair coat
460'ng ai, large to skin.
67517-82 (3% ai) Use 1/3 oz of powder per every 10 pounds of body weight of your cat or
Estimated Range: dog.
510 mg ai, small To control fleas, reapply every 16 days. To control brown dog ticks,
Dogs . .
1,300img a1, medium reapply every 7 days.
2.000 mg ai, large
Pump/Trigger Sprays
Do not apply to pets (puppies) less than 6 weeks old.
300 mg ai, small Hold b?ttle }1pr1ght about 6 inches ﬁotn pet. Sp’ray 11ghtly until the tips of
; ) the pet’s hair are moist. Rub spray into animal’s coat.
) 400 mg ai, medium )
2596-125 Dogs 700 e ai. laree Repeat once per week.
a flgo/ ;11) 8 Recommended dosage: Spray 25-30 strokes for a small dog. Spray 30-40
e strokes for a medium dog. Spray 40-70 strokes for a large dog. More
spray may be needed for longhaired dogs. !
. Do not apply to pets (kittens) less than 6 weeks old.
250 mg ai, small i . ; ; T e
2596-126 Cats 350 mg ai, lare Hold bottle upright about 6 inches from pet. Spray lightly until the tips of

(1.1% ai)

the pet’s hair are moist. Rub spray into animal’s coat.

Repeat once per week.
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Table A2. Summary of TCVP Occupational Pet Product

Eleineg. Use Site Application Rate Use Restrictions
Recommended dosage: Spray 15-25 strokes for a small cat. Spray 25-35
strokes for a large cat. More spray may be needed for longhaired cats. !
Cats® 51mg a@, small
(Pump) 71 mg ai, large Do not use on puppies or kittens less than 12 weeks old.
(1.1% a1) Hold bottle upright about 6 inches from pet. Spray lightly until the tips of
3 250 mg ai, small the pet’s hair are moist. Rub spray into animal’s coat.
Cats“ 3 T =Y o A A 3 TEOO
2506-140 (Trigeer) 350 mg 2}1, 1&1 e Repeat once per \xeck.. ‘
(1.1% a1) Recommended dosage: Spray 15-25 strokes for a small cat. Spray 25-35
350 mg ai, small strokes for a large cat.”
Dogs 400 mg ai, medium Recommended dosage: Spray 25:35 strokes for a small dog. Spray 30-40
(Trigger) 700 mg ai, large strokes for a medium dog. Spiay 40-70 strokes for a large dog.?
(1.1% ai)
7596-136 A “Cancellation Order for Section 3 Pesticide Product Registration(s) was finalized on July 31, 2013 pertaining to EPA
: Reg. No. 2596-136, Hartz 2 in 1 Flea and Tick Spray for Cats and. Dogs.
25??;322’ EPA Reg. Nos. 2596-122 and -123 have been voluntarily ¢ancelled.
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Appendix B: Summary of Occupational and Residential Non-cancer Algorithms

Residential Dermal and Inhalation Handler Exposure Algorithm

Daily dermal and inhalation exposure (mg/day) for residential pesticide handlers, for a given formulation-
application method combination, is estimated by multiplying the formulation-application method-specific
unit exposure by an estimate of the amount of active ingredient handled in a day, using the equation
below:

E=UE*AR * 4
where:
E = exposure (mg/day);
UE = unit exposure (mg/lb ai);

AR = application rate (e.g., Ib ai/ft*, Ib ai/gal); and
A = number of animals treated per day.

Residential Post-application Dermal Exposure Algorithm

The following method is used to calculate dgrmal exposures that ate attributable to an adult or child
contacting a treated companion pet:

E~TC* TR *ET

where:
E = exposure (mg/day):
TC = transfer coefficient (cm¥/hr);
TR = transferable residue (mg/cm?); and
ET = exposure time (hours/day).
TR = AR * F4p
SA
where:
TR = transferable tesidue (mg/cm?);
AR = application rate or amount applied to animal (mg);
Far = fraction of the application rate available as transferable residue; and
SA = surface area of the pet (cm?).

Absorbed dermal dose, normalized to body weight, is calculated as:

D=E*AF
BW

where:
D = dose (mg/kg-day);

Page [ PAGE ] of | NUMPAGES ]

ED_005822_00003652-00042



E = exposure (mg/day);
AF = absorption factor (dermal); and
BW = body weight (kg).

Table B.1. Treated Pets - Inputs for Residential Post-application Dermal Exposure

Algorlyhm Exposurx‘: Factor Point Extimates
Notation Uhits
Application rate .
AR Unique for each product
(mg)
, Cat — 1,500
Small Cat, Dog Dog — 3,000
Surface Area of Animal ; Cat - 2,500
A (o) Medium Cat, Dog #7 Dog - 7,000
. Cat — 4,000
Large Cat, Dog Doig.— 11,000
NonCancer
Collar (MRID 50881801): 0.0017
Collar (Davis studyy::0:0040
Dust/Powder (TCVE}:'0.00048
F Fraction of AR Available for Transfer Pump Spray (TCVP): 0.0081
AR (recommended point estimate)
Cancer
Collar (MRID 50881801): 0.0017
Collar (Davis study): 0.0030
Dugt'Powder (TCVP): 0.00022
Pump Spray (TCVP): 0.0018
Transfer Coefficient — Adult *l— 5,200
Liquidg
(cm /i) Children 1 < 2 years old 1,400
TC
Tranéfer Coelficient — Adult 140,000
Solids
(em’/hr) Children 1< 2 vears old 38.000
- Exposure Time Adult 077
(hours pey day) Children 1 < 2 years old 1.0
BW Body weight Adult 80
(kg) Children 1 < 2 years old 11

Residential Post-application Hand-to-Mouth Exposure Algorithim

Exposure from hand-to-mouth activity is calculated as follows (based on algorithm utilized in SHEDS-

Multimedia):

E = [HR * (Fy * SAm) * (ET * N Replen) * (- (1- SE) (rea HAN-Replen))

where:
E = exposure (mg/day);
HR = hand residue loading (mg/cm?);
SAn = surface area of one child hand (¢cm?);
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Fu = fraction hand surface area mouthed /event (fraction/event);

ET = exposure time (hr/day);

N _Replen = number of replenishment intervals per hour (intervals/hour);

SE = saliva extraction factor (i.e., mouthing removal efficiency); and

Freq HIM = number of hand-to-mouth contacts events per hour (events/hour).
and

HR = E * Faipanas
2*SAn

where:

HR = hand residue loading (mg/cm?);

E = dermal exposure (mg);

Fainands = fraction of a.i. on hands compared to total residue from dermal transfer

coefficient study (unitless); and
SAn = surface area of one child hand (cni?).

Oral dose, normalized to body weight, is calculated as:

D=E
BwW
where:
D = dose (mg/kg-day);
E = exposure (mg/day); and
BW = body weight (kg).

Table B.2. Treated Pets = Inputs for Residential Post-application Hand-to-Mouth Exposure

Algorithm Exposure Factor . .

Fai Fraction of a.1; on hands frem transfer coefficient studies Solid = 0.37
hands (unitless) Liquid = 0.040
F Fractionthiand surface area thiotithed /event 013
M {fraction/event) ’
g Replenishigenit. intervals per hour
M_Replen (intervals/hr) 4
Bt Expostre time Children 1 < 2 years 10
(hotirs/day) old ’
SE Saliva extraction factor 0.48
Hand-to-mouth events per o 5 ve
Freq HtM - Chﬂdrcnolld< 2 years 20
{events/hr)
Typical surface area of one S 5 e
SA child hand Children 1 <2 years 150
(cm?) old
, Body Weight Children 1 < 2 years
BW (ke) old 11

Occupational Non-cancer Handler Algorithms

Potential daily exposures for occupational handlers are calculated using the following formulas:
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where:

E exposure (mg ai/day),

UE = unit exposure (ug ai/lb ai),

AR = maximum application rate according to proposed label (Ib a1 A or Ib av/gal), and
A = area treated or amount handled (¢.g., A/day, gal/day).

The daily doses are calculated using the following formula:

ADD= EAr
o BW
where:
ADD = average daily dose absorbed 1n a given sgenario (mg aykg/day),
E = exposure (mg ai/day),
AF = absorption factor (dermal and/or inhalation), and
BW = body weight (kg).

Margin of Exposure: Non-cancer risk estimates for each application handler scenario are calculated using
a Margin of Exposure (MOE), which is a ratio of the toxicological endpoint to the daily dose of concern.
The daily dermal and inhalation dose received by occupational handlers arc compared to the appropriate
POD (i.e., NOAEL) to assess the risk to occupational handlers'for edeli exposure route. All MOE values
are calculated using the following formula:

MOE— POD
. ADD
where:
MOE = margin of exposure: valug used by HED to represent risk estimates (unitless),
POD = point of departure (mg/kg/day), and
ADD = average daily dose absorbed in a given scenario (mg ai/kg/day).

Occupational and Residential:{'ancer Algorithms

After the development of the ADD values, the next step required to calculate carcinogenic risk estimates
is to amortize these values over the anticipated lifetime, which results in the LADD. LADD values are
calculated using the following equation:

1ADD — ADD * Days per Year of Exposure . Years per Lifetime of Exposure

365 Days per Year Lifetime Expectancy

where:
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LADD
ADD

Days per Year of Exposure

Years per Lifetime of Exposure =

Lifetime Expectancy

absorbed dose over a lifetime (mg ai‘kg/day),
average daily dose absorbed in a given scenario (mg
ai/kg/day),

annual frequency of an application by an individual
(days/year),

amount of a lifetime that an individual would be
expected to use pesticides (years), and

average life expectancy of an individual (years).

Cancer risk estimate calculations are completed by comparing the LADD valugs, calculated above to the
Q1* for the chemical. Cancer risk estimates are calculated using the following equation:

Total Cancer Risk Estimate = (Dermal LADD + Inhalation LADD) * Q,*

where:
Cancer Risk Estimate

Dermal LADD
Inhalation LADD

Qr*

probability of incidence of cancer cases over a lifetime (unitless),
absorbed dose from dermal exposure over a lifetime (mg ai’kg/day),
absorbed dose from inhalation gxposute over a lifetime (mg ai/kg/day),

and

quantitative dose response factor used for linear, low-dose response
cancer risk estimate calculations (mg/kg/day)™.

Table B.3. Treated Pets - Inputs for Cancer Exposure/Risk

Algorithm Exposure Bactor i .

Otcupational:
Private/Farmer — 10 days/year
Contract/Commercial — 30 days/year
. L . . Residential :

EF Eaposure Freqmency (days/year) Handlers - Collars, 4 Dusts/Powders and
Pump/Trigger Sprays, 6
Post-application (all formulations) - 180

Br Exposure Tinig {years) 32 OOEQEEZEEI;? !

AT Averaging Time (years) 78

CF Conversion Factor (days/year) 365
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Appendix C - Summary of Residential Handler Non-Cancer Exposures and Risks

Table C.1. Residential Handler Non-cancer Dermal and Inhalation Deses Assuming a Liquid or Dust Formulation for Pet Collars.
Exposure Reg. No. D::rmal' Unit Inh];ﬂathn Unit)  saximum Application Rate! D.zﬂ.\lmoun.t Hla ndled g| Dermal Dose Inhalation Dese
Scenario (Target Animal) Xpostire Xpostire (b ai/pet) Al (ammade gete (mg/kg/day)’ (mg/kg/day)!
(mg/b ai) (mg/b ai) P per day)? ’
Assume Liquid Formulation -- Use of Spot-On Exposure Data (based on 2012 Redidential SOPs)
2596-49 (Cat) 0.0036 0.0012
0.0061 (small collar) 0.0020
2596-50, 62 (Dog) 0.010 (large collar) 0.0034
0.0048 (small collar) 0.0016
2596-63 (Ca) 0.0055 (large collar) i 0.0018
o 0.0039 (small collar) 0.0013
Application of |~ 2596-83 (Cah) 120 Negligible 0.0080 (large collar) 2 0.0027 Negligible
TCVP Collars
2596-84 (Do 0.0061 (small collar) 0.0021
- &) 0.010 (large collar) 0.0034
2596-139 (Caty 0.0032 0.0011
2596-139 (Dog) 0016 0.0054
11556-164 (Dog) 0.0072 0.0024
11556-165 (Cat) 0.0045 0.0015
Assume Dust Formulatien — Use of TCVP Dust Applicator Exposiire Data (MRID 45519601
2596-49 (Cat) 0.0036 0.017 0.00033
0.0061 (small collar) 0.029 0.00055
2596-30, 62 (Dog) 0.010 (large collar) 0.049 0.00092
e 0.0048 (sumall collar) 0.023 0.00043
2596-63 (Cay l 0.0055 (large collar) 0.026 0.00049
- ) . (0039 (small collar) 0.018 0.00035
Application of 2596-83 (Ca) y 31 0.0080 (large collar) 2 0.038 0.00072
T'CVP Collars —
2596-84 (Dog) 0.0061 (small collar) 0.029 0.00055
) 0.010 (large collar) 0.049 0.00092
2596-139.4C41) 0.0032 0.015 0.00029
2596-139 (Dog) 0.016 0.076 0.00144
11556-164 (Dog) 0.0072 0.034 0.00065
11556-165 (Cat) 0.0045 0.021 0.00041

1 Based on registered TCVP pet product labels.
2 Based on HED’s 2012 Residential SOPs (http:#swvwaw.epa.govipesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-pesticide).
3 Dermal Dose = Dermal Unit Exposure (mg/lb ai) % Application Rate (Ib ai/pet) x Area Treated or Amount Handled (pets/day) x Dermal Absorption Factor (9.6 %) + Body

Weight (69 kg).

4 TInhalation Dose = Inhalation Unit Exposure (mg/lb ai) x Application Rate (Ib ai/pet) x Area Treated or Amount Handled (pets/day) ~ Body Weight (69 kg).
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Table C.2. Residential Handler Non-cancer Risk Estimates Assuming 99.62% Liguid/0.38% Dust Ratio Formulation Pet Collars.
i ¢ Handled Combined Combined Combined
. Reg. No. Maximum Application Rate! mount fanaie 99.62%/0.38% 99.62%/0.38% 99.62%/0.38%
Exposure Scenario . . Daily (animals s s : oo .
{Target Animal) b ai/pet) treated per day)? Liguid/Dust Dermal | Liquid/Dust Inhalation Liquid/Dust Ratio
P . Dose (mg/kg/day)’ Dase (mg/kg/dayy! Inhalation MOE®
2596-49 (Cat) 0.0036 00013 0.0000012 1,100,000
0.0061 (small collar) 0.0021 0.0000021 630,000
2596-50, 62 (Dog)
0.010 (large collar) 0.0036 * 0.0000035 370,000
) 0.0048 (small collar) 0.0017 0.0000016 800,000
2596-63 (Cat) —
' 0.0055 (large collar) 0.0019 0.0000019 700,000
259683 (Caf) 0.0039 (small collar) 00013 0.0000013 990,000
Application of =05 (Lat, 3
TCVP Collars 0.0080 (large collar) 2 ‘ 0.0028 0.0000027 480,000
0.0061 (small collar) 0.0022 0.0000021 630,000
2596-84 (Dog) -
0.010 (large collar) 00036 0.0000035 370,000
2596-139 (Cat) 0.0032 00011 0.0000011 1,200,000
2596-139 (Dog) 0.016 0.0056 0.0000055 240,000
11556-164 (Dog) 0.0072 0.0025 0.0000025 530,000
11556-165 (Cat) 0.0045 0.0016 0.0000015 850,000

Based on registered TCVP pet product labels.
Based on HED’s 2012 Residential SOPs (http://wwyepa.gov/pesticide-science-and-assegsing-pesticide-risks/standard-operating-procedures-residential-pesticide).
Combined 99.62%/0.38% Liquid/Dust Dermal Dg&é = (Liquid dernial dose * 0.9962) + (Blust dermal dose * 0.0038).
Combined 99.62%/0.38% Liquid/Dust Inhalation Dose = (Liquid inhalation dose * 0.9962) #:{Dust inhalation dose * 0.0038).

. No dermal MOE estimated due to lack of dermal hazard. “lihalation MOE= Inhalation HED{(1.31 mg/kg/day) = Combined 99.62%/0.38% Liquid/Dust Inhalation Dose
(mg/kg/day). Inhalation LOC = 300, if the FQPA SF is retiuined at 10X and 30,if the FQPA SF is reduced to 1X.

o N
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Table C.3. Residential Handler Non-cancer Exposure and Risk Estimates from Use of TCVP Dust/Powder and Pump/Trisger Spray Praducts.
Amount Dermal Inhalation
Dermal Inhalation g Lo Handled
Exposite Reg. No. Unit Unit Manmmll; ;:gphcatmn Daily ool ol
Scenario areet Ani Exposure | Exposure . animals 4 r6
e o (mgllb ai) {mg/lb ai) (b ai/per) tr(eated per | (mg/ke/ day)’ o (mg/kg/dayy’ -
day)?
0.00037 (small animal) | 0.0018 0.000034 39,000
47000-123 (Dog) 0.00094 (mediyin animal) 0.0044 0.000084 16,000
0.0015 (latge animal) 00071 0.00013 9,700
0.000094"(small-animal) 0.00044 0.0000084 160,000
47000-123 (Cat) 0.00023 (meditm animal) 0.0011 0.000020 65,000
0.00034 (large anymal) 0.0016 0.000030 43,000
2506.78 (Cat) 0.00062 (small anima}} 0.0029 0.000056 24,000
Application of 0.0010 (large animal) 0.0049 N/A, No 0.000093 14,000
TCVP 1,700 3.1 ’ 0:0010 (small animal) 0.0049 Dermal 0.000093 14,000
Dusts/Powders 2596-79 (Dog) 0:0021 {medium animal) 0.0097 Hazard 0.00019 7,100
0.0026 (larse animal) 0.0122 0.00023 5,600
0.0011 (small animal) 0.0053 0.00010 13,000
67517-82 (Dog) 0.0028 (medium atritnal) { 0.013 0.00025 5,200
0.0045large animal) 2 0.021 0.00040 3,200
0.0002§ (small animal) 0.0013 0.000025 52,000
67517-82 (Cat) 0.00067 {tnedium animal) 0.0032 0.000061 22,000
0.0010 (large animal) 0.0048 0.000091 14,000
i 0.00055 (smatl animal) 0.0013 0.000053 25,000
2596-126, -140 (Cat) (Trigger) - -
[ 0:0007 7 (medium animal) 0.0018 0.000074 18,000
Application of S ims
lpTCVP 2596-140 (Cat) (Pump) 0.06011 (small an-lmal) 0.00026 N/A, No 0.000011 120,000
Pump/Trigger 520 33 0.00016 (large animal) 0.00036 Dermal 0.000015 87,000
Sprays 0.00077 (small animal) 0.0018 Hazard 17" 000074 18,000
2596-125, -140 (Dog) (Irigger) 0.00088 (medium animal) 0.0020 0.000084 16,000
l 0.0015 (large animal) 0.0035 0.00015 8,900

1 Based on registered TCVP pet product labély.

3 Dermal Dose = Dermal Unit Exposure (mg/“l-b“;i“)m;Apphcation Rate (Ib ai/pet) x Area Treated or Amount Handled (pets/day) x Dermal Absorption Factor (9.6%) + Body
Weight (69 kg). Dermal dose presented only for puitpbge of calculation of cancer risks for residential handlers.

4 No dermal MOE estimated due to lack of dermal hazard.
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S Inhalation Dose = Inhalation Unit Exposure (mg/lb ai) x Application Rate (Ib ai/pet) x Area Treated or Amount Handled
(pets/day) + Body Weight (69 kg).

6 Inhalation MOE = Inhalation HED (1.31 mg/kg/day) + Inhalation Dose (mg/kg/day). Inhalation LOC = 300, if the FQPA
SF is retained at 10X and 30, if the FQPA SF is reduced to 1X.

Appendix D — Summary of Residential Handler Cancer Exposure and Risk Estimates

Table D.1. Residential Handler Cancer Exposure and Risk Estimates from TCVP Pet Collar Products Using 99.62%
Liquid/0.38% Dust Ratio.

Res NoJ . . . Lo . 2 99.62% Liquid / 0.38% Dust
Animal Type Animal Size Lifestage Liquid LADD Dust LADD Cancer Risk Estimate®
2596-49 (Cat) Any 8.5E-06 2E-04 1.6E-08

Small 1.4E-05 2 1E-04 2.7E-08
2596-50, 62 (Dog) Medium, Large 24505 3 5E-04 4.6E-08
Small 1.1E-05 1.6E-04 * 2.2E-08

o) - o
2596-63 (Cat) Medium, Large 1.3E-05 1.8E-04 2.5E-08
Small 9.0E-06 1.3E-04 1.7E-08

o) - o
2596-83 (Cat) Medium, Large Adult 19105 27604 3.6E08
Small FAt.05 2,1E-04 2:8E-08

2596-

2596-84 (Dog) Medium, Tarse 24105 35004 4 6F-08
2596-139 (Cat) Any 7.5E-06 1.1E-04 1.4E-08
2596-139 (Dog) Any 3.8E-05 5.4E-04 7.2E-08
11556-164 (Dog) Any 1.7E-05 2.4E-04 3.3E-08
11556-165 (Cat) Any 1.1E-05 1 3E-04 2.0E-08

1 Liquid LADD = [Inhalation + Dermal Dose (mg/kg/idav)]:x [Days per year ofiexposuic (days/yr) + 365 days/year] x
[Years per lifetime of exposure (yrs) + Lifetime ‘¢xpectancy {vis)]. Inhalation exposures considered negligible based
on use of spot-on data for liquid pet collar formulation.

Dust LADD = [Inhalation + Dermal Dose (mg/kg/day)] x [I¥ays periyear of exposure (days/yr) + 365 days/year] x
[Years per lifetime of expesilic {yrs) + Lifetime expéttaney (yrs)).

3 Cancer risk estimates =/[{I'iquid [ ADD * 0.9962) + (Bust LADD * 0.6038)] x Q:", where Q1" =1.83 x 1073

S

(mg/kg/day)"
Table D.2. Residential Handler Dermal and Inhalation Cancer Exposure and Risk Estimates from Dust/Powder and
Pump/Trisger Spray Products.
Reg No./ Anj . e 12 . . 3
Animal Tvpe imal Size Lifestage Total LADD Cancer Risk Estimate
¥p
Dust/Powder
Siiall 1.9E-05 3.5E-08
47000-123 (Dog) Médiuin 4.7E-05 8.7E-08
Large 7.6E-05 1.4E-07
Small 4.7E-06 8.7E-09
47000-123 (Cat) Medium 1.1E-05 2.1E-08
Large 1.7E-05 3.1E-08
y Small 3.1E-05 5.7E-08
2396-78 (Can) Medium 5.26-05 9.6E-08
Small Adult 5.2E-05 9.6E-08
2596-79 (Dog) Medium 1.0E-04 1.9E-07
Large 1.3E-04 2 4E-07
Small 5.7E-05 1.0E-07
67517-82 (Dog) Medium 1.4E-04 2.6E-07
Large 2 3E-04 4 2E-07
Small 1.4E-05 2.6E-08
67517-82 (Cat) Medium 3.4E-05 6.2E-08
Large 5.1E-05 9.4E-08
Pump/Trigger Sprays

) . Small 1.4E-05 2.5E-08
2596-126, -140 (Cat) (Trigger) Targe Adult T o005 35108
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Pump/Trigoer Sprav Products.

Table D.2. Residential Handler Dermal and Inhalation Cancer Exposure and Risk Estimates from Dust/Powder and

Beg NoJ Animal Size Lifestage Total LADD!? Cancer Risk Estimate’
Animal Type
- 3 Small 2.8E-06 5.1E-09
2596-140 (Ca)) (Pump) Large 3.9E-06 7 209
Small 1.9E-05 3.5E-08
2596-125, -140 (Dog) (Trigger) Medium 2.2E-05 4.0E-08
Large 3.9E-05 7.0E-08

1 Total Lifetime Average Daily Dose (LADD, mg/kg/day) = Dermal LADD (mg/kg/day) + Inhalation LADD (mg/kg/day).
2 Dermal and Inhalation LADD equations provided in Appendix B.
3 Cancer risk estimates = Total LADD x Q1", where Q1" = 1.83 x 10 (mg/kg/day)’!
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Appendix E — Summary of Residential Post-Application Non-Cancer Exposure and Risk Estimates

Table E.1. Residential Post-application Non-cancer Incidental Oral Dose Assuming a Liguid or Dust Formulation for Pet Collars - USING DAVIS STUDY (2008).

Freq HM | mcidental

Application Replenish- | 4 woplenish.

Number of hand-to- otal
mouth contacts Ahsorbed
events ber hour Dase

i?gag; r?s??i: Fraction | Exposure ment ment Fraction
1 hand o af hand Thne interval intervals per Saliva
: € | mouthed {horsiday) hous Extaction

Dermal

Anmimal Type Rate g | Faning P

aij

fem) | (mplon) Gntervalyne tevenisihy) ligikaiday)
Assume Liquid Formulation
small 1650 0.04 6.1 150 0.0008 013 | 1 [ 15 4 0.48 20 0.0056
Cat (2596-49) medium 1650 0.04 37 150 0.0005 0.13 1 _L 15 4 0.48 20 0.0033
large 1650 0.04 23 150 0.0003 0.13 1 15 4 0.48 20 0.0021
- small 2774 0.04 5.1 150 0.0007 0.13 1 15 4 0.48 20 0.0047
Dog (2596-30.62) large 4672 0.04 24 150 | 0.0003 0.13 1 15 4 0.48 20 0.0021
Cat (2596-83) small 1752 0.04 6.5 150 0:0009 0.13 1 15 4 0.48 20 0.0059
i large 3650 0.04 5.1 150 Q0007 0.13 1 15 4 0.48 20 0.0046
small 1460 0.04 54 150 00007 ! 03 1 15 4 0.48 20 0.0049
Cat (2596-139) | medium 1460 0.04 32 150 0.0004 013 1 15 4 0.48 20 0.0030
large 1460 0.04 2.0 150 0.0003 013 ‘ 1 15 4 0.48 20 0.0018
small 3288 0.04 6.1 150 0.0008 013 1 15 4 0.48 20 0.0055
Dog (11556-164) | medium 3288 0.04 26 150 0.0003 013 1 15 4 0.48 20 0.0024
large 3288 0.04 17 150 0.0002 0.13 1 15 4 0.48 20 0.0015
small 2055 0.04 ‘ 7.6 150 0.0010 013 1 15 4 0.48 20 0.0069
Cat (11556-165) | medium 2055 004 4.6 150 0.0006 03 1 15 4 0.48 20 0.0042
large 2055 0.04 24 150 0.0004 013 1 15 4 0.48 20 0.0026
Dog (2596-84) small 2774 0.04 5% 150 I 00007 I 0.13 1 15 4 0.48 20 0.0047
B large 4672 004 ; 2.4 i 150 0.0008 0.13 1 15 4 0.48 20 0.0021
small 7300 004 13.5 150 0.0018 0.13 1 15 4 0.48 20 0.0123
Dog (2596-139) | medium 7300 0.04 58 150 0,0008 0.13 1 15 4 0.48 20 0.0053
large 7300 0.04 37 150 0.0005 0.13 1 15 4 0.48 20 0.0034
. o small 2190 0.04 81 150 0.0011 0.13 1 15 4 0.48 20 0.0074
Cat (2596-63) large 2482 0.04 35 150 | 0.0005 0.13 1 15 4 0.48 20 0.0031
Assume Dust Formulation
small 1650 | 037 166 150 0.2049 0.13 1 15 4 0.48 20 1.40
Cat (2596-49) medium 1650 037 100 150 0.1229 0.13 1 15 4 0.48 20 0.84
large 1650 0.37 ’ 62 150 0.0768 0.13 1 15 4 0.48 20 0.52
small 2774 0.37 140 150 0.1723 0.13 1 15 4 0.48 20 1.18
Dog (2596-50,62) large 4672 0.37 64 150 0.0791 0.13 1 15 4 0.48 20 0.54
; small 1752 0.37 176 150 0.2176 013 1 15 4 0.48 20 1.48
Cat (2596-83) large 3650 0.37 138 150 0.1700 0.13 1 15 4 0.48 20 1.16
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Table E.1. Residential Postcapplication Nen-cancer Incidental Oral Dose Assuming a Liguid or Dist Fermulatian for Pet Collars & USING DAVIS STUDY (2008).

Preq HM | mcidental

Replenish- | 5 replenish Number of handato. oral

Surtace Hand i .
: i haele ment W .
arsnof | redldue lz’?gmz; Fapoeine ent Fracion molith sontacts Absorhed

Apphlication G

Aninial Type Rate (g

) Expoire hand | doadine Tirr}a mtemal intervals per , Sah’vg events per hour Doio

(me) i (ol monthed | (heursiday) {iin im?zz;sxm Extaction i (mo/ka/day)
small 1460 0.37 147 150 0.1813 0.13 il 15 4 0.48 20 1.24
Cat (2596-139) | medium 1460 0.37 88 150 0.1088 0.13 1 15 4 0.48 20 0.74
large 1460 0.37 55 150 0.0680 0.13 ‘L 1 15 4 0.48 20 0.46
small 3288 0.37 166 150 0.2042 0.13 1 15 4 0.48 20 1.39
Dog (11556-164) | medium 3288 0.37 71 150 0.0875 0il3 1 15 4 0.48 20 0.60
large 3288 0.37 45 150 0.0557 013 1 15 4 0.48 20 0.38
small 2055 0.37 207 150 0.2552 0.13 1. 15 4 0.48 20 1.74
Cat (11556-165) | medium 2055 0.37 124 150 0.1531 0.13 1 15 4 0.48 20 1.04
large 2055 0.37 78 150 0.0957 0.13 1 15 4 0.48 20 0.65
) small 2774 0.37 140 150 0.1723 0.13 1 15 4 0.48 20 1.18
Dog (2596-84) large 4672 0.37 64 150 00791 0.13 1 15 4 0.48 20 0.54
small 7300 0.37 368 150 0.4533 t 0.13 1 18 4 0.48 20 3.09
Dog (2596-139) | medium 7300 0.37 158 150 0.1943 013 1 15 4 0.48 20 1.33
large 7300 0.37 100 150 0.1236 0713 ; 1 15 4 0.48 20 0.84
Cat (2596-63) small 2190 0.37 221 150 0.2724 Qi3 1 15 4 0.48 20 1.86
large 2482 0.37 94 e 150 0.1156" |1 0.13 | 1 15 4 0.48 20 0.79

1. Application rates are label defined. Refer to Table'A'2:
Dermal Exposure (mg/day) = [ Transfer Coefficient (cm?hr)] ¥ [Application Rate {label defined) * Fraction Application Rate (0.0040; Davis, M. Et. al) + Surface Area of
Cal/Dog (Cat: Small, 1,500; Medium, 2,500; Large, 4,000 cm? « Dog: Small, 3,000; Medium, 7,000; Large, 11,000 cm?)] x [Bxposure Time (Adults, 0.77 hours/day;
Children, 1.0 hours/day))

3. Incidental Oral Dose (mg/kg/day) = [Hand Residue I oading (mg/em?)] * [Fraction ot Hand Mouthed (0.13) x Surface Area of 1 Child Hand (150 em? )] x [Exposure
Time (1.0 hrs/day) x # of Replenishment Intervals/br'td it/hr))y < (1-{{1-Saliva: B4traction Factor (0.5))(Number of Hand-to-Mouth Events per Hour (20 events/hr) )+ (
# of Replenishment Intervals/he)y} / {Body Weight (11 Kg chuld 1 to < 2 yéatsiold years old))

Where the Hand Residue Loading (mg/cm?) = | Faipanas (Solid, 0.37; Liquids; 0.040) x Dermal Exposure (mg/day)] + [Surface Area of 1 Child Hand (150 cm?) x 2]
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Table E2. Residential Post-application Nen-cancer Incidental Oral Dose Assuming a Liguid ot Dust Formulation for Pet Collars — USING MRID 50881801 (2019).

Preq HM | mcidental

Replenish: b
Surface Hnd | b Exposure If)nﬂm # mgxlgl: - Pracion | Mhimber of ond lo. o
atenob L residue othand j mouth contacts Absorhed

Apphlication G

Aninial Type Rate (g

) Expoire hand | doadine Tirr}a mtemal intervals per , Sah’vg events per hour Doio
(me) i (ol monthed | (heursiday) {iin im?zz;sxm Extaction i (mo/ka/day)
Assume Liquid Formulation
small 1650 0.04 2.6 150 0.0003 0.13 1 15 4 0.48 20 0.0024
Cat (2596-49) medium 1650 0.04 1.6 150 0.0002 0.13 1 15 4 0.48 20 0.0014
large 1650 0.04 1.0 150 0.0001 0.13 1 15 4 0.48 20 0.0009
small 2774 0.04 2.2 150 0.0003 0.13 1 15 4 0.43 20 0.0020
Dog (2596-30,62) large 4672 0.04 1.0 150 0.0001 0113 1 15 4 0.48 20 0.0009
Cat (2596-83) small 1752 0.04 2.8 150 0.0004 0.13 % 1 o 15 4 0.48 20 0.0025
i large 3650 0.04 2.2 150 0.0003 0.13 1 15 4 0.48 20 0.0020
small 1460 0.04 23 150 0.0003 0.13 1 15 4 0.48 20 0.0021
Cat (2596-139) | medium 1460 0.04 1.4 150 | 0.0002 0.13 1 15 4 0.48 20 0.0013
large 1460 0.04 0.9 150 0.0001 0.13 1 15 4 0.48 20 0.0008
small 3288 0.04 2.6 150 0.0003 0.13 1 15 4 0.48 20 0.0024
Dog (11556-164) | medium 3288 0.04 1.1 150 0.0001 .13 1 15 4 0.48 20 0.0010
large 3288 0.04 0.7 150 0.0001 0,13 ; 1 15 4 0.48 20 0.0006
small 2055 0.04 3.3 150 0.0004 013 1 15 4 0.48 20 0.0030
Cat (11556-165) | medium 2055 0.04 2.0 i 150 0.0003 * 0.13 1 15 4 0.48 20 0.0018
large 2055 0.04 1.2 150 0.0002 0.13 1 15 4 0.48 20 0.0011
Dog (2596-84) small 2774 0.04 i 22 150 0.0003 0.13 1 15 4 0.48 20 0.0020
- large 4672 0:04 1.0 150 0.0001 013 1 15 4 0.48 20 0.0009
small 7300 0.04 5.8 150 0.0008 013 1 15 4 0.43 20 0.0053
Dog (2596-139) | medium 7300 0.04 25 150 0:0003 0.13 1 15 4 0.48 20 0.0023
large 1.6 } 150 00002 0.13 1 15 4 0.48 20 0.0014
. . small 3.5 150 0.0005 0.13 1 15 4 0.48 20 0.0032
Cat (2396-63) large 15 | 150 [ 00002 | 0.3 1 15 4 0.48 20 0.0013
‘Assume Dust Formulation
small 1650 0.37 71 150, | 0.0876 0.13 1 15 4 0.48 20 0.60
Cat (2596-49) medium 1650 0.37 43 150 0.0526 0.13 1 15 4 0.48 20 0.36
large 1650 0.37 27 150 0.0329 0.13 1 15 4 0.48 20 0.22
small 2774 0:37 60 150 0.0737 0.13 1 15 4 0.48 20 0.50
Dog (2596-50.62) large 4672 0.37 27 150 0.0338 0.13 1 15 4 0.48 20 0.23
. small 1752 0.37 l 75 150 0.0931 0.13 1 15 4 0.48 20 0.63
Cat (2596-83) large 3650 0.37 59 150 0.0727 0.13 1 15 4 0.48 20 0.50
small 1460 0.37 63 150 0.0775 0.13 1 15 4 0.48 20 0.53
Cat (2596-139) | medium 1460 0.37 38 150 0.0465 0.13 1 15 4 0.48 20 0.32
large 1460 0.37 24 150 0.0291 0.13 1 15 4 0.48 20 0.20
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Table E2. Residential Post-application Nen-cancer Incidental Oral Dose Assuming a Liguid ot Dust Formulation for Pet Collars — USING MRID 50881801 (2019).

Preq HM | mcidental

Replenish: b
Surface Hnd | b Exposure If)nﬂm # mgxlgl: - Pracion | Mhimber of ond lo. o
atenob L residue othand j mouth contacts Absorhed

Apphlication G

Aninial Type Rate (g

) Expoire hand | doadine Time mtemal intervals per , Sah’vg events per hour Doio
(me) i (ol monthed | (heursiday) {iin im?zz;s; . Extaction i (mo/ka/day)
small 3288 0.37 71 150 0.0873 0.13 il 15 4 0.48 20 0.60
Dog (11556-164) | medium 3288 0.37 30 150 0.0374 0.13 1 15 4 0.48 20 0.26
large 3288 0.37 19 150 0.0238 0.13 ‘L 1 15 4 0.48 20 0.16
small 2055 0.37 89 150 0.1092 0.13 1 15 4 0.48 20 0.74
Cat (11556-165) | medium 2055 0.37 53 150 0.0655 0il3 1 15 4 0.48 20 0.45
large 2055 0.37 33 150 0.0409 013 1 15 4 0.48 20 0.28
small 2774 0.37 60 150 0.0737 0.13 i 1. 15 4 0.48 20 0.50
Dog (2596-84)
large 4672 0.37 27 150 0.0338 0.13 1 15 4 0.48 20 0.23
small 7300 0.37 157 150 0.1939 0.13 1 15 4 0.48 20 1.32
Dog (2596-139) | medium 7300 0.37 67 150 0.0831 0.13 1 15 4 0.48 20 0.57
large 7300 0.37 43 150 0.0529 0.13 1 15 4 0.48 20 0.36
small 2190 0.37 94 150 0.1163 ‘ 0.13 1 18 4 0.48 20 0.79
Cat (2596-63) large 2482 0.37 40 150 0.6494 013 1 15 4 0.48 20 0.34

1. Application rates are label defined. Refer to Table A.2.
Dermal Exposure (mg/day) = [ Transfer Coefficient (cm*hr)] * [ Application Rate (label defined) # Fraétion Application Rate (0.0017; MRID 50881801/D453149 ) ~+
Surface Area of Cat/Dog (Cat: Small, 1,500; Medium:2:500; Large, 4,000 cm?- Pog: Small, 3,000; Medium, 7,000; Large, 11,000 cm?)] x [Exposure Time (Adults,
0.77 hours/day; Children, 1.0 hours/day))

3. Incidental Oral Dose (mg/kg/day) = [Hand Redidue Loading (nig/cm?)] x [Fraction of Hand Mouthed (0.13) x Surface Area of 1 Child Hand (150 ¢m? )] x [Exposure
Time (1.0 hrs/day) x # of Replenishment Intérvals/hr (4 int/lin)y x (1-((1-Saliva Exiraction Factor (0.5))"(Number of Hand-to-Mouth Events per Hour (20 events/hr) )+ (
# of Replenishment Intervals/hr))] / [Body Weight (11 ke child'1 to < 2 years old yehins 61d)]
Where the Hand Residue Loading (mg/cm?) = [Faipansz (Solid, 837 Liquids; 0.040) x Dermal Exposure (mg/day)] + {Surface Area of 1 Child Hand (150 cm?) x 2]
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Table E.3. Residential Post-Application Non-Cancer Incidental Oral Exposure Risk Estimates from TCVP Pet Collars
Using 99.62% Liquid/0.38% Dust Ratio - USING DAVIS STUDY (2008).

EPA Reg No/ Lifosian application Animal Incic%ggél;{i()ral . gﬁ;kmal Do Liquk%{().SS“% Dust

Al itestage Ratg 1 Sie Dol Do Combined Inuc}ental Oral
- (mg/kg/day? | (mglkg/dayy .
Children Small 0.0056 1.40 260
2596-49: Cat <) 1,650 Medium 0.0033 0.84 430
Large 0.0021 0.52 690
Children 2,770 Small 0.0047 1.18 310
2596-50, 62: Dog 1<2 4,670 Large 0.0021 0.54 670
) Children 1,750 Small 0.0059 1.48 240
2596-83: Cat 1<2 3,650 Large 0.0046 116 310
Child Small 0.0049 124 290
2596-139: Cat '11< rzen 3,650 Medium 0.0030 0,74 490
Large 0.0018 j_‘— 0.46 780
- Small 0.0055 1.39 260
11556-164: Dog C}]“L 1;“ 3,290 Medium 0.0024 0.60 600
Large 00015 0.38 950
ild Small 0.0069 1.74 210
11556-165: Cat c11< e 2,060 Medium 00042 1.04 350
- Large 00026 .65 550
Children 2,770 Small 0.0047 1.18 310
2596-84: Dog 1<2 4,670 Large 0.0021 0.54 670
il Small 0.0123 3.00 120
2596-139: Dog °11< rzen 7,300 Medium 0.0053 1.33 270
Tarsce 0.0034 (.84 430
Children 2,190 Small 0.0074 1.86 190
2396-63: Cat 1<2 2,480 Large | 0.0031 0.79 460

1. Application rates are label defined. Refer to Table 'A;2.

2. Liqud and Dust HTM Dases fiom Table E.1 (using Bavis study).

3. 99.62% Liquid/0.38% Dust' Combuied MOE = Incidental ©ral NOAEL (2.8 mg/kg/day) + [(Liquid HtM Dose * 0.9962)
+ (Dust HM Dose * 0:10038)]. Incidental Oral LOC = 1800, if the FQPA SF is retained at 10X and 100, if the FQPA
SF is reduced to 1X.

'Table E.4. Residential Post-Application Non-Cancer Incidental Oral Exposure Risk Estimates from TCVP Pet Collars
Using 99.62% Liquid/0.38% Dust Ratio — USING MRID 50881801 (2019).
EPAReg.No/ | Application | o Inciéég:cxlld Oral e Ic?rc;iental 99.62% Liquid/0.38% Dust
bl ifestage Rate Sioe Dase Paie Combined Incidental Oral
(mg ai)! o . Mop!
(mg/kg/dayy | (mpkp/day)

T Children Small 0.0024 0.60 600
2596-49: Cat < 1,650 Medium 0.0014 036 1000
Large 0.0009 0.22 1600
259650, 62. Dog | Chldten ‘i’ 2,770 Small 0.0020 0.50 720
0= 1<2 4,670 Large 0.0009 0.23 1600
Children 1,750 Small 0.0025 0.63 570
2596-83: Cat 1<2 3,650 Large 0.0020 0.50 730
Child Small 0.0021 0.53 680
2596-139: Cat Len 3,650 Medium 0.0013 032 1100
- Large 0.0008 0.20 1800
il Small 0.0024 0.60 610
11556-164: Dog C11< fze“ 3,290 Medium 0.0010 0.26 1400
Large 0.0006 0.16 2200
il Small 0.0030 0.74 430
11556-165: Cat C11< r;n 2,060 Medium 0.0018 0.45 810
Large 0.0011 023 1300
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Table E 4. Residential Post-Application Non-Cancer Incidental Oral Exposure Risk Estimates from TCVP Pet Collars
Using 99.62% Liquid/0.38% Dust Ratio — USING MRID 50881801 (2019).
L Liqud Dust Incidental SO .
EPA Reg No/ L Application Animal |Incidental Oral Oral Do L1qu1d(0.38 % Dust
! Lifestage Rate . Combined Incidental Oral
Animal (m ai)’ Size Dose Dose MOE*
: (mgkg/day | (me/kg/day)
Children 2,770 Small 0.0020 0.50 720
5506.24- .
2396-84: Dog 1<2 4,670 Large 0.0009 0.23 1600
Child Small 0.0053 1.32 270
2596-139: Dog 11< fze“ 7,300 Medium 0.0023 0.57 640
Large 0.0014 0.36 1000
o Children 2,190 Small 0.0032 0.79 450
2596-63: Cat 1<2 2,480 Large 0.0013 034 1100

1. Application rates are label defined. Refer to Table A.2.

2. Liquid and Dust HTM Doses from Table E.1 (using Davis study).

3. 99.62% Liquid/0.38% Dust Combined MOE = Incidental Oral NOAEL (2.8 mg/kg/day) = (Liquid HtM Dose * 0.9962)
+ (Dust HtM Dose * 0.0038)]. Incidental Oral LOC = 1000, if the FQPA SF is retained at 10X and 100, if the FQPA
SF is reduced to 1X.

Table E.5. Residential Post-Application Non-Cancer Exposure and Risk Estimates from TCVP Dust/Powder and
Pump/Trigger Spray Formulations.
o ! Dermal Tncidental Oral A
EPA Reg No./ Animal Lifestage App](lr;au;)ir)leate Agizd Exposure Dose Inmcll\e/:[rgzgpral
- (mg/day? | (ng/kg/day)®
Dusts/Powders
A 170 Small 1.0 0.0087 320
470%%’ gm‘ C}iﬂfr;n 430 Medium 1.1 0.0093 300
680 } Laree ! b 0.0095 300
; 43 Small 0.52 0.0043 640
47000-123: Children 100 Medium 0.74 0.0063 450
Cat 1<2
150 Large 0.70 0.0059 480
2506.78: Childrei 280 Small 3.4 0.0287 98
Cat 1<2 470 L Large 2.1 0.0180 160
470 Small 29 0.0240 120
e 0. .
3296-79: Coidien 940 Medium 24 0.0205 140
Dog e 2
1200 Large 19 0.0163 170
A 510 Small 3.1 0.0261 110
67517-83; Children 1,300 Medium 33 0.0280 100
Dog 1<2
2,000 Large 3.4 0.0285 98
130 Smmall 1.6 0.0130 210
517-82: i
67517-82: | huldren 310 Medium 22 0.0188 150
Cat 1<2
460 Large 2.1 0.0176 160
Pump/Trigger Sprays
2596-126, 140: Cat Children 250 Small 1.9 0.00172 1,600
(Trigger) <2 350 Large 0.99 0.00090 3,100
2596-140: Cat Children Sl Small 0.39 0.00035 8,000
(Pump) 1<2 71 Large 020 0.00018 15,000
2596-125, -140: Children 350 Small L3 0.00120 2,300
Dog 1<2 400 Medium 0.65 0.000359 4,800
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Table E.5. Residential Post-Application Non-Cancer Exposure and Risk Estimates from TCVP Dust/Powder and
Pump/Trigaer Spray Formulations.

. . Dermal Incidental Oral .
EPA Reg No./ Animal Lifestage Applécr:lagn;)ir;l[{ate Agizr;al Exposure Dose Incuﬁéaé()ral
(mg/day) | (mghkg/dayy
(Trigger) 700 Large 0.72 0.00066 4,300
1. Application rates are label defined. Refer to Table A.2.
2. Dermal Exposure (mg/day) = [ Transfer Coefficient (cm*hr)] * [ Application Rate (label defined) * Fraction Application

Rate (Dust, 0.00048; Spray, 0.0081) + Surface Area of Cat/Dog (Cat: Small, 1,500; Medium, 2,500; Large, 4,000 cm? -
Dog: Small, 3,000; Medium, 7,000; Large, 11,000 cm?)] x [Exposure Time (Adults, 0,77 hours/day; Children, 1.0
hours/day))|

3. Incidental Oral Dose (mg/kg/day) = [Hand Residue Loading (mg/cm?)] x [Fractign of Hand Mouthed (0.13) x Surface
Area of 1 Child Hand (150 cm? )] x [Exposure Time (1.0 hrs/day) x # of Replehishment Intervals/hr (4 int/hr)) x (1-((1-
Saliva Extraction Factor (0.5))(Number of Hand-to-Mouth Events per Hour {20 pvents/hr) ) + (# of Replenishment
Intervals/hr))] / [Body Weight (11 kg child 1 to < 2 years old years old)}
Where the Hand Residue Loading (mg/cm?) = [Fainass (Dusts, 0.37; Liquids; 0.040) % Detmal Exposure (mg/day)] +
[Surface Area of 1 Child Hand (150 ¢m?) x 2]

4. MOE = Incidental Oral NOAEL (2.8 mg/kg/day) + Incidental Qial Dosefmg/kg/day). Incidéntal Oral LOC = 1000,
if the FQPA SF is retained at 10X and 100, if the FQPA SE is reduced to 1X.
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Appendix F — Summary of Residential Post-Application Cancer Exposure and Risks

Table E.1. Residential Post-Application Cancer Exposure and Risk Estimates from TCVP Pet Collar Using 99.62%
Liquid/0.38% Dust Ratio — USING DAVIS STUDY (2008).
Animal Combined 99,02 % Cancer Risk
T Animal Size Lifestage Liquid LADD! Dust LADD? Liquid/0.38% Dust . i
ype 5 Estimate
LADD
Small 5.8E-03 1.6E-01 6.4E-03 1.2E-05
q - .
2y9C6at49. Medium 3.5E-03 9.4E-02 3:8E-03 T7.0E-06
Large 2.2E-03 5.8E-02 2.4E-03 4.4E-06
2596- Small 4.9E-03 1.3E-ai 5.3E-03 9.8E-06
’)4
20.62: Dog Large 22E-03 6.0E.02 25803 4.5E-06
- . . IE-
2596-83: Small 6.2E-03 1.7E-01 6.8E-03 1.2E-05
) -
Cat Large 4.8E-03 * 1.3B-01 5.3E-03 | 9.7E-06
Small 5.1E-03 4Ll 5.6E-03 1.0E-05
q - .
29037 Medim 3.1B-03 8.3E-02 3.4E-03 6.2E-06
Large 19E@03 5.2E-02 i 2.1E-03 3.9E-06
Small 5.8E03 1 6E-01 6.3E-03 1.2E-05
! 15%?;; 64: Medium Adult 2.5E-03 6.7E-02 2.7E-03 5.0E-06
Large 1.6E-03 4.2E-02 1.7E-03 3.2E-06
Small 7.2E-03 1.9E-01 7.9E-03 1.5E-05
1 55(‘63—365: Medium 43503 1.2E-01 4.8E-03 8.7E-06
Large 4 i_.. 2.7E-03 7.3E-02 3.0E-03 5.4E-06
259684 Small 49E-03 1.3E-01 5.3E-03 9.8E-06
Dog Large 22E-03 6.0E-02 2.5E-03 4.5E-06
Small 1.3E-02 3.5E-01 1.4E-02 2.6E-05
2595(;1;9: Medigni 5.5E-03 1.5E-01 6.0E-03 1.1E-05
Large l 3.5E-03 9.4E-02 3.8E-03 7.0E-06
2596-63: Small 7.7E-03 2.1E-01 8.4E-03 1.5E-05
Cat Large 3.3B-03 8.8E-02 3.6E-03 6.6E-06

1 Liquid LADD = [Dermal Dose (mg/kg/day)] x [Days per year of exposure (days/yr) + 365 days/year] x [Years per lifetime of
exposure (yrs) + Lifetime expectancy (yrs)].

2 Dust LADD = [Dermal Dose (mg/kg/day)] x [Days per year of exposure (days/yr) + 365 days/year] » [Years per lifetime of exposure

(yrs) = Lifetime expectancy (yrs)]

Combined 99.62% Liquid/0.38% Dust LADD = (Liquid LADD * 0.9962) + (Dust LADD * 0.0038).

4 Cancer risk estimates = Combined 99.62% Liquid/0.38% Dust LADD x Q,", where Q," = 1.83 x 107 (mg/kg/day)"!

(53
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Table F.2. Residential Post-Application Cancer Exposure and Risk Estimates from TCVE Pet Collar Using 99.62%
Liquid/0.38% Dust Ratio — USING MRID 50881801 (2019).

Animal . . . L Con}bil.led S0/50 Cancer Risk
Type Animal Size Lifestage Liguid LADD! Dust LADD? Llilz;l)/nnglst Fstimated
Small 1.6E-03 4.4E-02 1.8E-03 3.3E-06
25 906; & Medium 9.8E-04 2.7E-02 1.1E-03 2.0E-06
Large 6.2E-04 1.7E-02 6.8E-04 1.2E-06
2506 Small 1.4E-03 3.7E-02 1.5E:03 2.8E-06
20,62 Dog Large 6.3E-04 17602 | . 70804 1.3E-06
2506.83. Small 1.7E-03 4.7E-02 1.9E-03 3.5E-06
Cat Large 1.4E-03 378400 1.5E.03 2.7E-06
Small 1.5E-03 _‘_ 3.9E-02 1.6E-03 2.9E-06
259&139: Medium 8.7E-04 2.3E-02 9.6E-04 ﬁk 1.8E-06
Large 5.4E-04 15800 6.0E-04 1.1E-06
Small 1:6E-03 4 4B-02 1.8E-03 3.3B-06
115%?)'; 64: Medium Adult 7.0E-04 1.9E-02 miﬁ 77E-04 1.4E-06
Large 4.5E-04 1 2E-02 4.9E-04 9.0E-07
Small 2.0B-03 5.5E-02 2.2E-03 4.1E-06
e 5&165 : Medium 1.2E-03 3.3E-02 1.3E-03 2.5E-06
Large 7.7E-04 Jr 2.1E-02 8.4E-04 1.5E-06
2506.84- Small 14803 3.7E-02 1.5E-03 2.8E-06
Dog Large _{ 6.3E-04 1.7E-02 7.0E-04 1.3E-06
Small iﬁ 3 6E-03 9.8E-02 4.0E-03 7.3E-06
259&?93 Medium 1.6E-03 4.2B-02 1.7E-03 3.1E-06
Large 9.9E-04 2.7E-02 1.1E-03 2.0E-06
250663 Small 2.2B-03 5.9E-02 2.4E-03 4 4E-06
Cat Large 9.3E-04 2.5E-02 1.0E-03 1.9E-06

1 Liquid LADD = [Dermal Dose (mg/kg/day)] = [Days per year of exposure (days/yr) + 365 days/year] » [Years per lifetime of
exposure (yrs) + Lifetime expectancy (yrs)].

[

(yrs) = Lifetime expectancy (yrs)]

[¥5}

Combined 99.62% Liquid/0.38% Dust LADD = (Liquid LADD * 0.9962) -+ (Dust LADD * 0.0038).
4 Cancer risk estimates = Combined 99.62% Liquid/0.38% Dust LADD x Q,", where Q," = 1.83 x 107 (mg/kg/day)™*

Dust LADD = [Dermal Dose (mg/kg/day)] x [Days per year of exposure (days/yr) + 365 days/year| x [Years per lifetime of exposure

Table F.3. Residential Post-Application Cancer Exposure and Risk Estimates from TCVP Pet Products.

Animal Type

Animal Size

Lifestage

LADD!?

Cancer Risk Estimate?

Dust/Powder
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Table F.3. Residential Post-Application Cancer Exposure and Risk Estimates from TCVP Pet Products.

Animal Type Animal Size | Lifestage LADD!? Cancer Risk Estimate’
Small 5.9E-04 1.1E-06
47000-123: Dog Mediam 6.3E-04 1.2E-06
Large 6.4E-04 1.2E-06
Small 2.9E-04 5.4E-07
47000-123: Cat Medium 4.2E-04 7.8E-07
Large 4.0E-04 7.3B-07
Small 1.9E-03 3.6E-06

2596-78: Cat
Large 1.2E-03 2.2E-06
Small Adult 1.6E-03 '*F 3 0E-06
2596-79: Dog Medium 1.4E-03 2 3B-06
Large 1.1E-03 2.0E06
Small 1.8E03 3.2E-06
67517-82: Dog Medium 1.9E-03 3.5E-06
Large 1.9E-03 3.5E-06
Small 8.8E-04 1.6E-06
67517-82: Cat Medium 1.3E-03 2.3E-06
Large 1.2E03 2.2E-06
Pump/Trigger Spray

2596126, 140: Cat Small ] 53E-04 P 9.6E-07
(Trigger) Large 2.8E-04 5.18-07
1596-140: Cat Small 1.1E.04 2.0E-07
(Pump) Large * Adult 5.6F-05 1.0E-07
Sinall 3.7E-04 6.7E-07
2 96'%%2’% 'gle‘i?: Dog ™ Medium 1.8E-04 3.3E-07
Large _L 2.0E-04 3.7E-07

1 Total Lifetimig Average Daily Dose'{mg/kg/day) = Dermal LADD (mg/kg/day) + Inhalation LADD (mg/kg/day).
2 Dermal and Inhdlation LADD equatiens provided in Appendix B.

3 Cancer risk estimétes = Total LADD » Q1%, where Q1* = 1.83 x 107 (mg/kg/day)’!

Page [ PAGE ] of | NUMPAGES ]

ED_005822_00003652-00061



Appendix G — Summary of Occupational Handler Non-Cancer Exposures and Risks

Table G.1. TCVE Occupational Handler Non-Cancer Risk Estimates

Inhalation MOEg!
Ared For risk management purposes. the
’ Treaied or Inhalation Dose (mo/ke/day): currently labeled level of PPE and EC
Exposure Scenario Ciop or Darset Amount has been identificd (shaded) for cach
Ha;xdledg mdividual exposine scenariol
Mixer/Loaders
o 0.00077 ‘
Poultry Buildings (Floors) Ib ai/sq fi 2.5E-04 2.5E-05 93E-08 16,000 160,000 43,000
(12) Mixing/Ioading Poultry Buildings (Floor Management, 0.00064 20B04 |©20B-05 | 7.70-05 19,000 190,000 51,000
e Fowl Tick) 1b av/sq ft 100,000
Liquids for Groundboom 000013 s fi
Applications Poultry Buildings (Flies Residual) Ib ai /sq i 1 44808 4.1E-06 1.6E-05 95,000 950,000 250,000
Poultry Floor Management ?boa(io:zf?t 2.0E-05 2.QE-06 7.7E-06 190,000 1,900,000 510,000
. . 0.077 ’
(1b) Mixing/Loading Poultry Buildings Ib ai/sallon ; 4 9E-07 4.9E-08 1.9E-07 8.1E+06 8.1B+07 2.1E+07
Liquids for Paint (Roost) 0.064 2 gallonis
Applications ' y 49807 4.1E-08 1.5E-07 9.7E+06 9.7E+07 2.6E+07
I 1b ai/gallon
N Poultry Buildings
(2a) Mixing/Loading (Including: Droppings, Flia £100080 0.050 0.0050 | 0.00028 79 790 14,000
Wettable Powders for . s th ai/sq ft 100,000
Management Litter, Fowl“Tigky .
Groundboom Dairy Barns, Poultry Houses, Swine 000032 sq it
Applications Barns, or Other Animal Buildings ih i 0.020 0.0020 0.00011 200 2,000 35,000
(2b) Mixing/Loading 0.080
Wettable Powders for . 1.0E-04 1.0E-05 5.6E-07 40,000 400,000 7,100,000
: i 1 4i/gallon
Paint Applications
(3a) Mixing/Loading Poultry (Floor Management — Ro6st) 2 gallons
Dusts for Paint 0.030
Applications (WP Data 1b ai/gallon 3.7E-05 3.7E-06 2.1E-07 110,000 1,100,000 1.9E+07
as Surrogate)
Applicaters
Poultry Buildings T
(Including: Droppings. Floor 0.00020
Management Litter, Fowl Tick, e 3.9E-04 3.9E-05 5.0E-05 10,000 100,000 79,000
(4) Groundboom Garbage Piles. Manure Piles. Und b av/sq ft 100,000
Anplications arbage Piles, Manure Piles, 1Under sq ft
PP Feed Troughs)
Poultry Buildings (Including: Ceilings, 0.00077
Floors, Larvicide, Walls) Ib ai/sq fi 3.8E-04 3.8E-05 4.8E-05 10,000 100,000 82,000
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Table G.1. TCVE Occupational Handler Non-Cancer Risk Estimates

Inhalation MOEg!
Alea For visk mandecment purposes. the
‘ Tieated oy Inhalation Dose tme/ke/day)y currently labeled level of PPE and FC
Exposue Seenario Ciop or Taroet Amount Yias been identitied tshaded) for vach
}Ia;:ldledl mdividual exposine scenario.
Poultry Buildings (Including: Floor 0.00064
Management, Fowl Tick, Larvicide) 1b ai/sq ft 12E-04 3.2E4 4.0E-05 12,000 120,000 99,000
Dairy Barns, Poultry Houses, Swine 0.00032
Baons. ot Other Acymal Buildines I aise 1 16E-04 | 1.6E-05 | 2.0E-05 25,000 250,000 | 200,000
Poultry Buildings (Flies Residual) 0.00013 64E-05. | 6.4E-06 | 8.1E.06 61,000 610,000 | 490,000
1b av/sq ft i_
Poultry (Floor Management) &Oa??s?ﬁ 39E05 | 32B-06 | 40E-06 | 120,000 | 1,200,000 | 990,000
Cattle Feed 0.0039 " .
Ti0% 3. 2
(Concentnate e 000 12005 | 12606 | NoData | 320000 | 3,200,000 | NoData
Cattle Feed 0.0022 COWS
(5) Open Pour Liquid (Concentrate) b ot 70E-06 | 7.08-07 | NoData | 560000 | 5600000 | No Data
Additive for Feed 0.0017 500
Through Applications Horse Feed S 2:4E-06 2.7E-07 No Data 1,500,000 15,000,000 No Data
1b ai/animal horsgg
Swine Feed 0'90060 6’259 1.2E-05 1.2E-06 No Data 330,000 3,300,000 No Data
Ib ai/animal pigs
Cat (2596-49) 00036 277605 | 2.77B-06 | NoData | 140000 | 1400000 | No Data
b ai/animal
Dog (2596-50,62) - Small b 0061 471E-05 | 471E-06 | NoData | 84,000 840,000 | No Data
1h avaniinal
Dog (2596-50.62) - Liarge 0.010 7.71B-05 | 7.71E-06 | NoData | 51,000 510,000 | NoData
{b:ai/animal
Cat (2596-63) - Small 00048 3.70E-05 | 370E-06 | NoData | 110,000 | 1,100,000 | No Data
b aranimal
(6) RTU Pet Collars — Yok cay 0.0653 2 0% . e
00,6294 liuid 0. 389¢ctus Cat (2596-63) - Large b aniri N 426E-05 | 426B-06 | NoData | 93000 930,000 | No Data
ratio Cat (2596-83) - Small 0.0039 3.01E-05 | 3.01E-06 | NoData | 130000 | 1,300,000 | NoData
1b ai/animal
Cat (2596-83) - I aige 0.0080 6.16-05 | 6.16E-06 | NoData | 64,000 640,000 | No Data
1b ai/animal
Dog (2596-84) — Small 0.0061 471E-05 | 471B-06 | NoData | 84000 840,000 | No Data
b av/animal
Dog (2596-84) — Largé 0010 7.716-05 | 7.71B-06 | NoData | 51,000 510,000 | NoData
1b ai/animal
Cat (2596-139) - All 0.0032 SATE-05 | 2.47006 | NoData | 160.000 | 1.600.000 | No Data
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Table G.1. TCVE Occupational Handler Non-Cancer Risk Estimates

Exposurd Scenario

Crop oy Tareet

(7) RTU Dust/Powder
Applications

1b ai/animal

Dog (2596-139) - All b fﬁi}l;ﬁl
Dog (11556-164) - All b Zﬂoa(i;i "
Cat (11556-165) - All oo
Dog (47000-123) - Small 1boa{?/gg§rla1
Dog (47000-123) - Medium 1b0582219£a1
Dog (47000-123) - Large b gfg&;al
Cat (47000-123) - Small L9000%0

Cat (47000-123) - Medium,

I 0.00022

1b ai/animal

Cat (47000-123) - Large

0:00034
Ib gi/animal

Cat (2596-78) - Small

0.00062

Cat (2596.78) - Large

b at/animal
0.0010 l

1b #it/animal

Do (2596-79) - Small b Zi?a?xli?nm
Dog (2596:79) - Medium b 21?&2121111131
Dog (259670) = Large b Sloa(ilzuilal
Dog (67517-82) - Srriall b gfa?lli rln "
Dog (67517-82) - Medium b Zﬂoﬁﬁl N
Dog (67517-82) - Large b gi?ﬁ; N
Cat (67517-82) - Small 0.00028

Inhalabion MOLs!
Area For visk mandecment purposes. the
Treated or Inhalation Dose (ine/keidayy’ cirrently labeled level of PPE and BC
Amount has been idenutied (shaded) for each
Handled? mdividual exposine scenario.

- m g

1.24E-04 1.24E-05 No Data 32,000 320,000 No Data
5.55E45 5.55E-06 Na Data 71,000 710,000 No Data
t 3 4TEAIS 3.47E-06 NoPata 110,000 1,100,000 No Data
a.00a75 0.000075 No Data 5,200 52,000 5,200
0.001% 0.00019 No Data 2,100 21,000 2,100
0.0030 ‘ £.00030 No Data 1,300 13,000 1,300
}—0,00018 0.000018 No Data 22,000 220,000 22,000
0.60045 0.000045 No Data 8,800 88,000 8,800
0.00069 0.000069 No Data 5,700 57.000 5,700
0.0013 0.00013 No Data 3,100 31,000 3,100
0.0020 0.00020 No Data 1,900 19,000 1,900
0.0020 0.00020 No Data 1,900 19,000 No Data
0.0043 0.00043 No Data 920 9,200 No Data
0.0053 0.00053 No Data 750 7,500 No Data
0.0022 0.00022 No Data 1,800 18,000 No Data
0.0057 0.00057 No Data 690 6,900 No Data
0.0091 0.00091 No Data 430 4,300 No Data
0.00057 0.000057 No Data 6,900 69,000 No Data
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Table G.1. TCVE Occupational Handler Non-Cancer Risk Estimates

Exposurd Scenario

Crop oy Tareet

Inhalabion MOLs!
Area For visk mandecment purposes. the
Treated or Inhalation Dose (ine/keidayy’ cirrently labeled level of PPE and BC
Amount has been idenutied (shaded) for each
Handled? mdividual exposine scenario.

- m g

1b at/animal
. 0.00067
Cat (67517-82) - Medium Ry 0.0014 0.00014 No Data 2,900 29,000 No Data
1b ai/animal
Cat (67517-82) - Large 0.0010 0.0020 | 000020 | NoData 1,900 19,000 | No Data
1b ai/animal
Cat (2596-126,140) - Trigger -Small 0'90055 0.00021 0.000021 No;Pata 19,000 190,000 No Data
Ib at/animal
Cat (2596-126,140) - Trigger - Large 0.00077 0.00029 | 0.000029 | No Data 13,000 130,000 | No Data
1b ai/animg]
Cat (2596-140) - Pump - Small 0.00011 0.000042 | 0.0000042 | NoData | 94,000 940,000 | No Data
1b ai/animal
gg) RTU Pump/Trigger Cat (2596-140) - Pump - Large 0.00016 0.000061 | 0.0000061 | NoData | 64,000 640,000 | NoData
Spray Applications 1b ai/animal ;
Dog (2596-125,-140) - Small 0.00077 0.000297" | 0.000029 | NoData | 13.000 130,000 | No Data
1b at/animal
Dog (2596-125,-140) - Medium | 9.00088 0.60034 | 0.000034 | No Data 12,000 120,000 | No Data
1b di/animal
Dog (2596-125,-140) -arge ():0015 0.00057 0.000057 No Data 6,900 69,000 No Data
Ib 4i/animal
Mixers/l oaders/Applicators
0'039 0.0068 0.00068 No Data 580 5,800 No Data
. A ; 1b ai/animal 400
Beef Cattle:: Direct Applied 0.032 animals
iy 0.0056 0.00056 No Data 710 7,100 No Data
1b'41/animal
Woody Borders of Kennels, Yardg, 0.022 1,000
Canipgrounds: Recreational Parks, " sq ft 0.014 0.0014 No Data 280 2,800 No Data
. Footpathis atid Roadways Ib ai/sq i (spot)
(9a) Liquid: Backpack 0076
Sprayer Beef Cattle - Britcit Applied o 0.0045 0.00045 No Data 870 8,700 No Data
Ib at/animal
. . : 0.049 :
Swine - Direct Applied Ib ai/animal 400 0.0085 0.00085 No Data 460 4,600 No Data
0.0049 animals | 060085 | 0.000085 | NoData |  4.600 46,000 | No Data
. . . . 1b ai/animal
Lactating Dairy Cattle - Direct Applied 0.0013
S 0.00023 0.000023 No Data 17,000 170,000 No Data
1b ai/animal
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Table G.1. TCVE Occupational Handler Non-Cancer Risk Estimates

Inhalation MOES!
Alea For visk mandecment purposes. the
‘ Tieated oy Inhalation Dose tme/ke/day)y currently labeled level of PPE and FC
Exposire Seenatio Crop oy Tareet Amoung has been idenutied (shaded) for each
}Ia;:ldledl mdividual exposine scenario.
Poultry Buildings (Walls, Ceilings, 0.00077
Floors, Larvicide) Ib ai/sq ft 20,000 80067 0.0066] No Data 3,900 No Data
Poultry Buildings (Floor Management, 0.00064 sq 1t 0.0056 0.00056 | NoData 710 7,100 No Data
Fowl Tick, Larvicide) 1b av/sq ft
o - y 0.00032 20,000 , .
Poultry (Caged) - Direct Applied Ib ai/bird birds 0.0028 0.00028 No'Bata 1,400 14,000 No Data
o . . 0.00013 20,000
Poultry Buildings (Flies Residual) - b aifsq fi sq fi 40011 0.00011 No Data 3,500 35,000 No Data
Poultry (Chicken on Litter) - Direct 0.000078 20,000 0.00068. | 0.000068 | No Data 5,800 58,000 | NoData
Applied 1b ai/bird birds
Poultry Floor Management 0'000064 20,000 0.00056 0000056 No Data 7,100 71,000 No Data
1b ai/sq ft sq ft
0.039 0,0068 0.00068 No Data 580 5,800 No Data
. . 1b ai/animal 400
Beef Cattle - Direct Applied 0032 animals
-5 A 0.0056 0.00056 | No Data 710 7,100 No Data
1h.at/animal
Woody Borders of Kennels, Yards, 0032 1000
Campgrounds, Recreational Parks, . s ft 0.0139 0.0014 No Data 280 2,800 No Data
X : thai/sq ft
Footpaths and Roadways (spat)
Beef Cattle - Direct Applied ().',02,6 0.0045 0.00045 No Data 870 8,700 No Data
1b'ai/animal [
Swine - [itect Applicd 0.049 0.0085 0.00085 No Data 460 4,600 No Data
o Ib 4i/animal 400
(9b) Liquid: Manually- b 0049 animals
Pressurized Handwand G ] 0.00085 0.000085 No Data 4,600 46,000 No Data
. : . . 1b ai/aninmal
Lactating'I3airy Cattle - Direct Applicd 0